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Lempert-Keene-Seastrand Oil Spill Prevention and Response Act 
Under the Lempert-Keene-Seastrand Oil Spill Prevention and Response Act, the California 
Department of Fish and Game became the State lead agency in spill response and created the 
Office of Oil Spill Prevention and Response (OSPR). The Act requires that persons causing a 
spill begin immediate cleanup, follow approved contingency plans, and fully mitigate impacts to 
wildlife. Under an Interagency Agreement with OSPR, the California Coastal Commission 
(CCC) operates an oil spill program and maintains an oil spill staff. Before and after a spill, CCC 
staff are involved in review and comment to both State (e.g., OSPR) and Federal (e.g., U.S. 
Coast Guard) agencies on contingency plans and regulations related to marine vessels, marine 
facilities and marine vessel routing. 

Santa Barbara County 
The coastal reaches adjacent to the Tranquillon Ridge Field fall under the jurisdiction of SBC. 
Consequently, SBC is one of the agencies responsible for reviewing project actions including 
integration of policies established by the California Coastal Act. An Energy Division was 
established within the SBC’s Planning and Development Department to participate in 
environmental reviews and permitting of major oil and gas development projects. The Division 
also ensures that oil and gas projects are developed and operated in compliance with the permit 
conditions imposed by the County decision-makers, including the Board of Supervisors and the 
Planning Commission. As an example, Condition N-1 of PXP’s Final Development Plan for the 
Point Pedernales Project requires that PXP contribute annually to the Coastal Resource 
Enhancement Fund (CREF) as compensation for unmitigable significant visual resource impacts 
and oil spill impacts to biological resources. The CREF was developed by the County and 
designed to be used for enhancement of coastal recreation, aesthetics, tourism and/or 
environmentally sensitive resources through yearly fee assessments which are currently 
distributed annually through a competitive proposal process. The County also considers other 
applicant contributions and mitigations in developing the CREF assessments, if such measures 
would have a direct correlation to the affected resource(s).   

5.5.3 Significance Criteria 
Changes or impacts to marine biological resources will be considered significant if the impacts 
cause: 
• Adverse change to or the reduction in a population or habitat used by a State or Federally listed 

endangered, threatened, regulated or sensitive species. Any “take” of a listed species shall be 
considered significant. 

• Adverse change to or the reduction in a population or habitat of a species that is recognized as 
biologically or economically significant in local, State, or Federal policies, statutes or regulations. 

• Adverse change in community composition or ecosystem relationships for species that are recognized 
for scientific, recreational, ecological, or commercial importance. 

• Any impedance of fish or wildlife migration routes that lasts for a period that significantly disrupts 
migration. 

• Any alteration or destruction of habitat that prevents re-establishment of biological communities that 
inhabited the area prior to the project. 
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• Long-term (more than one year) loss or disturbance to biological communities or to ecosystem 
relationships. 

Changes in marine biological resources caused by the project will be considered significant if the 
changes: 

• Last longer than a month for toxicological impacts (e.g., those caused by oiling events or toxicity 
caused by the discharge of drilling muds and cuttings). 

• Last longer than one year for impacts caused by habitat disturbance (e.g., discharge of drilling fluids 
and construction activities) or habitat reduction (e.g., damage to hard-bottom structures during 
construction activities). 

In addition, the analysis considers the following County of Santa Barbara Thresholds of 
Significance: 
 
An impact is considered significant if it would: 

• Substantially reduce or eliminate species diversity or abundance 

• Substantially reduce or eliminate quantity or quality of nesting areas 

• Substantially limit reproductive capacity through losses of individuals or habitat 

• Substantially fragment, eliminate, or otherwise disrupt foraging areas and/or access to food sources 

• Substantially limit or fragment range and movement (geographic distribution or animals and/or seed 
dispersal routes) 

• Substantially interfere with natural processes, such as fire or flooding, upon which the habitat 
depends. 

5.5.4  Impact Analysis for the Proposed Project 
 

Impact # Impact Description Phase Residual 
Impact 

MB.1 Oil spills from the project may impact benthic and 
intertidal organisms, fish, marine mammals, marine birds, 
and marine turtles.  
 
Oil spills from the project may impact plankton. 

Increase Throughput 
Extension of Life 

Class I 
 
 
 

Class III 

The degree of impacts to marine biota from an oil spill will depend on several factors. Among 
them are the location, volume, rate, and type of oil that is spilled; amount of weathering, 
evaporation, and dispersion of oil in the water column and shoreline; and the amount of oil that is 
contained and cleaned immediately after the spill. Oil effects to marine biota include mortality or 
can be sublethal by inhibiting growth and reproduction. Oil can also bioaccumulate in certain 
marine species and can also cause histological damage, alter physiology and metabolism, and 
decrease reproductive capacity (NRC, 1985). In the section that follows, impacts that could occur 
to marine biota from an oil spill in the project area are described. It should be recognized that 
much of the discussion is based on studies documenting spills, such as the Exxon Valdez spill, 
that are much larger than a spill that would be expected from the proposed project. The impacts 
of the large spills are included because they are the best studied and also because they 
demonstrate the worst case of impacts that can occur from an oil spill. Realistically, the impacts 
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of a worst case spill from the proposed project are likely to be similar to those of the 1997 
Torch/Platform Irene spill. The primary impacts of the Torch/Platform Irene spill were to 
seabirds, sand and gravel beach habitats and rocky intertidal shoreline habitats (Torch/Platform 
Irene Trustee Council 2006). The impact classification is derived from the application of the 
significance criteria provided in Section 5.5.3. 

The maximum oil spill volumes estimated for the Tranquillon Ridge Project are 7,900 bbls for 
the offshore pipeline and 4,500 bbls for Platform Irene (see Table 5.1.29). Oil spill modeling was 
conducted as part of this EIR, and the results are shown in Appendix G. The oil spill modeling 
showed that in the event of a spill, the likely areas that would be impacted would be the area 
from Point Sal to Point Conception. This is consistent with what was observed for the 1997 oil 
spill from the Point Pedernales oil emulsion pipeline. The MMS Oil Spill Risk Analysis (OSRA) 
modeling showed that there was a greater than 40 percent chance that the area from Point Sal to 
Point Conception would be affected in the event of a worst case oil spill. 

The modeling also showed that under certain weather and ocean conditions, portions of the 
western Channel Islands (San Miguel and Santa Rosa Islands) could be affected by an offshore 
oil spill. The MMS OSRA modeling results showed that there was less than a 30 percent change 
that oil would impact the western most Channel Islands. These impact probabilities were based 
upon the assumption that no action was taken to contain the spill, and therefore represent very 
conservative estimates of impact areas. 

The remainder of the impact discussion focuses on the types of impacts that could occur to 
marine organisms in the event of an oil spill from the project. In addition, clean up operations 
can have impacts to the marine environment.  The potential impacts associated with various 
types of oil spill clean up methods are discussed in detail in Appendix E of this EIR. 

Benthic Communities 
Spilled oil that is not recovered by mechanical means, or does not evaporate or wash ashore, is 
eventually incorporated into bottom sediments. Oil can reach the benthos or ocean floor by the 
formation of nonbuoyant residues, adsorption onto particulate matter, or through incorporation in 
the food chain by ingestion and subsequent sinking of fecal pellets (Jordan and Payne, 1980). 
Contrary to oil in water that can dilute and disperse, oil that is incorporated into sediments can 
become a chronic pollutant source. It can be ingested by benthic organisms or incorporated into 
organisms by contact with gill membranes. 

Adsorption onto particulate matter is a common pathway for the transport of oil to the benthic 
environment (Jordan and Payne, 1980). The amount of oil deposited on the seafloor after a spill 
can vary in relation to the nature and quantity of suspended particulate matter in the water 
column. For example, the large amounts of oil that settled to the benthic environment following 
the Santa Barbara Channel oil spill in 1969 were attributed to the mixing and adsorption of oil 
into sediments (Kolpack, 1971; McAuliffe et al., 1975).  Mixing and absorption of oil into 
sediment during the Amoco Cadiz spill (1978) off the Brittany coast, the Tsesis spill (1980) in the 
Baltic Sea, and the IXTOC I blowout (1979) in the Gulf of Mexico also contributed to the sinking 
and accumulation of oil in bottom sediments (Hess, 1978; Boehm, et al., 1980; Boehm and Fiest, 
1980).  
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Although no direct impacts to subtidal abalone have been documented in any spill, including the 
Torch/Platform Irene spill, there is some potential that spilled oil could impact abalone that 
might be in the project area. The most likely area to be impacted in the event of an oil spill is 
from Point Sal to Point Conception. Red abalone would be the only benthic subtidal species that 
would likely occur in this area. There is also a chance that a project-related oil spill could reach 
the northern Channel Islands where abalone populations potentially could be affected. As is true 
for the mainland coast between Point Sal and Point Conception, red abalone is the subtidal 
species most likely to be affected if oil from a project spill reached San Miguel or Santa Rosa 
Islands. However, there is a slight chance that a spill that reached the Channel Islands could 
affect the Federal endangered white abalone. White abalone have not been observed at San 
Miguel or Santa Rosa Islands but suitable habitat for this species does occur there (Hobday and 
Tegner 2000).  Smothering is the most common cause of mortality for abalone and would be 
limited to direct contact with weathered tar balls from the oil spill (MMS 2001).  During past oil 
spill responses, oil has collected in the nearshore kelp canopies. Recovery of the oil has been 
hindered by the kelp because it has fouled skimming equipment, thereby requiring the kelp to be 
cut to recover the oil. This has amplified the impacts to marine organisms by increasing the 
exposure of kelp-associated organisms to released oil (CDFG, 2002). Given that a number of 
abalone species are kelp-associated organisms, clean up of spilled oil in nearshore kelp areas 
could increase the impacts to abalone. 

The severity of oil spill impacts to benthic organisms can vary according to the degree of 
weathering of the oil and the location of the spill. Impacts to benthos are more likely to occur 
from a nearshore pipeline break and in shallow waters in general. Oil that sinks quickly before it 
has weathered would contain appreciable amounts of toxic hydrocarbons that may be 
accumulated by benthic organisms resulting in mortalities. Weathered oil, although not as toxic, 
could potentially smother sessile organisms associated with hard substrates. Hence, the potential 
impacts of spilled oil to benthic communities are considered to be significant because if spilled 
oil did become incorporated into sediments or if abalone were impacted, the impacts could 
persist for more than a year.  

Intertidal   
When spilled oil reaches the shoreline or intertidal zone, it becomes concentrated in a narrow 
zone. Because of the shallow water depth, hydrocarbon concentrations can reach toxic levels. 
Thus, intertidal biota are exposed to higher concentrations of oil for a longer period of time than 
most other marine organisms. Impacts to the intertidal biota can be caused by physical 
smothering and hydrocarbon toxicity.  

The severity and duration of impacts to the intertidal biota is, in large part, a function of the 
biological and geomorphologic characteristic of the shoreline habitat. Based on the shoreline 
ranking system for oil spill sensitivity developed by Gundlach and Hayes (1978), habitats with a 
low energy regime are characterized by high biological populations, high oil residence time, and 
high sensitivity to oil. Recovery of such areas can take several years. Gravel and mixed 
sand/gravel beaches have relatively small biological populations, but oil impacting these habitats 
is resistant to cleaning. Despite intensive cleanup and remediation of gravel and cobble beaches 
oiled by the Exxon Valdez spill in Prince William Sound, oil remained in sediments eight years 
after the spill (Hayes and Michel, 1998). 
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Shoreline types in the project area consist primarily of sandy beaches and rocky intertidal 
habitat. The Torch pipeline spill of September 28, 1997 oiled approximately forty miles of 
coastline, stretching from the northern end of Minuteman Beach to Boat House. Approximately 
100 acres of sandy beach were disturbed by oiling and cleanup operations. In addition, another 
263 acres of sandy beach were very lightly oiled (less than or equal to 10 percent oiling by area), 
but were relatively undisturbed by heavy equipment during cleaning operations (OSPR 1999). 
Following the spill, certain beaches and rocky areas were not cleaned due to inaccessibility 
(SBC, 1997, 2001). Two intertidal sites (Boat House and Stairs) within the exposure zone were 
surveyed by Raimondi et al. (1999) after the spill for the MMS. There was no confirmation that 
spilled oil had reached the two intertidal sites and no confirmation that spilled oil had caused 
significant biological changes at either site. At the Boat House study site, there were no 
significant changes in percent cover for four common species (the algae, Endocladia and 
Pelvetia, and mussels and barnacles). At the Stairs study site, a statistically significant decrease 
that coincided with the spill was detected for barnacles. However, the decrease was not attributed 
to the oil spill because no visible oil was observed at the study site (Raimondi et al., 1999). In 
addition, a statistically significant decrease in barnacles was found during the same sampling 
period at another Santa Barbara County site located well outside the spill zone (Raimondi et al., 
1999). At Point Arguello just north of the Boat House, large amounts of fresh oil and tar were 
observed on rocks throughout the middle to lower intertidal zone. “Sticky globs of tar were seen 
on black abalone and seastars. Tar covered the respiratory pores of some abalone. Based on these 
observations, some mortality may have occurred” (Raimondi et al., 1999; OSPR, 1998). In 
addition to occurring along the mainland coast in the project area, black abalone occur on the 
Channel Islands.  If a project-related oil spill reached San Miguel and/or Santa Rosa Islands, this 
declining species could potentially be affected. 

For rocky intertidal habitats, the agencies that conducted the Natural Resources Damage 
Assessment of the 1997 spill reported very “light oiling” in numerous locations throughout the 
rocky intertidal habitat within the 40-mile oil exposure zone. While it is true that “light oiling” 
can occur from natural seeps, the NRDA agencies attributed the light oiling to the spill.  

In addition to the direct impacts of oil, clean up operations can have additional impacts on 
intertidal communities (MMS, 2005).  For example, hot water wash used in cleanup of the Exxon 
Valdez spill had adverse impacts on the intertidal area. In another example, Rolan and Gallagher 
(1991) found that for the Esso Bernicia spill in the Shetland Islands of Great Britain, the 
biological communities of the rocky intertidal returned to nearly normal populations within 1 
year, with the exception of areas that had been mechanically cleaned.  Cleaned areas still had not 
recovered after 9 years. 

After the 1969 Santa Barbara Channel oil spill, effects to several intertidal species were 
recorded. Impacts included smothering of barnacles (Chthalamus fissus), mortality of surfgrass 
(Phyllospadix torreyi) and algae such as Hesperophycus harveyanus, and reduced reproduction 
in the stalked barnacle (Pollicipes polymerus) (Straughan, 1971). There may have been impacts 
on additional intertidal biota, but the lack of pre-spill data and heavy rains and flooding at the 
time hampered a complete impact assessment (Straughan, 1971). Should an oil spill reach shore, 
intertidal biota could experience significant impacts because changes could occur in the 
community composition that would last more than one year. The probability of an oil spill from 
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the project pipeline land falling in the Point Arguello region is discussed in Appendix G, Oil 
Spill Trajectory Analysis. 

Plankton 
Laboratory studies, field enclosure studies, and field studies conducted during oil spills have 
shown that oil spills have measurable effects upon marine phytoplankton and zooplankton. 
Impacts to phytoplankton include mortality, reduced growth and reduced photosynthesis. In 
some instances, growth stimulation has occurred at low hydrocarbon concentrations (Spies, 
1985). Impacts to zooplankton include mortality and sublethal effects such as lowered feeding 
and reproductive rates and altered metabolism. Early life stages such as eggs, embryos, and 
larvae of zooplankton are considered to be more susceptible than adults to oil spills because of 
their higher sensitivity to toxicants and higher likelihood of exposure to oil at the surface of the 
ocean. The lethal and sublethal effects of oil on plankton depend on the persistence of 
sufficiently high concentrations of petroleum hydrocarbons in the water column. The effects 
would most likely be short-lived because of the limited residence time of oil in the water column 
in an open ocean environment. Most of the components of crude oil are insoluble in seawater and 
because oil floats on the sea surface, impacts to the water column would be limited. Aromatic 
hydrocarbons, such as benzene and toluene, that which are considered to be most toxic to marine 
life evaporate quickly as the spill weathers in the marine environment. Other weathering 
processes such as spreading, dissolution, dispersion, emulsification, photochemical oxidation, 
and microbial degradation decrease the volume of spilled oil and increase the viscosity and 
specific gravity of the spilled oil. Also, the short generation time of plankton would result in 
short term recovery and preclude long term effects. Impacts are considered to be adverse but not 
significant.  

Fish 
The majority of fish data regarding oil effects have been obtained in the laboratory. Field data 
generally consist of reports on fish kills and some measurements of sublethal effects. Field data 
regarding effects other than massive fish kills are extremely difficult to obtain because of the 
difficulty in quantitatively sampling fish populations. In laboratory studies, typical responses to 
toxic hydrocarbon concentrations include a brief period of increased activity, followed by 
reduced activity, twitching, narcosis, and eventually death (NRC, 1985). Sublethal effects 
include histological damage, altered physiological and metabolic patterns, decreased growth and 
reproduction, and vulnerability to disease (NRC, 1985). Among fishes, benthic species are more 
sensitive than pelagic species and intertidal species are the most tolerant (Rice et al., 1979). In 
general, early life stages of fishes such as embryos and larvae are more sensitive to petroleum 
hydrocarbons than later life stages. 

Although sensitivity is demonstrated in laboratory studies, only in a few instances have adverse 
effects been observed on fish following major oil spills. Examples include the Florida spill off 
West Falmouth, Massachusetts, and the Amoco Cadiz spill off the coast of Brittany. Sublethal 
effects were also documented in both cases. In the Florida spill, killifishes from contaminated 
marshes had a lower rate of lipogenesis than their counterparts from uncontaminated sites (Sabo 
and Stegeman, 1977). In the Amoco Cadiz spill, a large number of histological abnormalities 
were noted in estuarine flatfish (Pleuronectes platessa) (Haensly et al., 1982). According to 
Straughan (1971), there were no indication of fish kills or other evidence of effects on fishes 
from the Santa Barbara Channel blowout in 1969. No impacts to fishes were documented from 
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the Torch/Platform Irene oil spill, the previous spill with impacts most likely to be similar to a 
spill from the proposed project. 

Although damage to fish populations following oil spills has rarely been documented, several 
species were severely impacted from the Exxon Valdez spill. Juvenile pink (Oncorhynchus 
gorbuscha) and sockeye (O. nerka) salmon were directly affected by the spill in 1989 and their 
eggs may have been affected through 1993 (Spies, 1996). Exposure to oil was documented by oil 
in the stomachs of salmon fry, measurements of polynuclear aromatic hydrocarbons (PAH) in 
salmon fry, and by increases in P4501 and bile hydrocarbon metabolites in Dolly Varden 
(Salvelinus malva) (Spies, 1996). Impacts on growth were shown for pink salmon, Dolly Varden, 
and cutthroat trout (O. clarki) even though changes in food availability were not detected (Spies, 
1996). 

An estimated 40 to 50 percent of the egg biomass of the Pacific herring (Clupea pallasi) 
deposited within Prince William Sound was exposed to oil during developmental stages (Brown 
et al., 1996). The resulting 1989 year class of herring showed sublethal effects such as premature 
hatch, low weights, reduced growth, and increased morphologic and genetic abnormalities 
(Brown et al., 1996). The 1989 year class recruiting as 4-year old adults in 1993 was one of the 
smallest cohorts observed in Prince William Sound, and it returned to spawn with an adult 
herring population that was reduced by approximately 75 percent (Brown et al., 1996). 

Adult fish, due to their mobility, may be able to avoid or minimize exposure to spilled oil. 
However, there is no conclusive evidence that fish will avoid spilled oil (NRC, 1985). Egg and 
larval stages would also not be able to avoid exposure to spilled oil. Because fish species can be 
economically important and because long-term loss can result from an oil spill, impacts to fish 
are considered to be significant. 

Marine Mammals 
Marine mammals that could be impacted by an oil spill include cetaceans (whales and dolphins), 
pinnipeds (seals), and fissipeds (sea otter). Animals that are unable to avoid contact with oil 
could be impacted by fouling, inhalation, or ingestion that could result in sublethal or lethal 
effects. Reviews on the effects of oil on marine mammals have been conducted by Geraci and St. 
Aubin (1982, 1985, 1990), Englehardt (1983), and the NRC (1985). 

It is unlikely that oil spills would substantially threaten cetaceans (NRC, 1985). However, a 
massive oil spill could result in fouling of the baleen, toxicity from ingestion, respiratory 
difficulties, and irritation of membranes that contact oil. Although some observations suggest 
that cetaceans would avoid surfacing in oil slicks by staying submerged longer, other 
observations suggest that some cetaceans may not avoid oil-covered waters (NRC, 1985). Oil 
does not tend to cling to cetacean skin as it does to pelage of other marine mammal species. 
Geraci and St. Aubin (1982) suggest that oil fouling of cetacean skin and accidental ingestion 
would not reach toxic levels and that any irritation would likely be temporary. Should an oil spill 
occur in the project area, the species that would most likely be impacted, depending on the time 
of year, are the gray whale, blue, humpback, and fin whales.  The blue, humpback, and fin 
whales are presently listed as endangered species. 

                                                 
1  Cytochrome P450, a family of over 60 enzymes the body uses to break down toxins and make blood. 
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Although seals apparently have the ability to detect and avoid oil slicks (USDOI, 1983), Cowell 
(1979) reported that breeding seals swam through oil to reach rookery beaches during the 
breeding season. Davis and Anderson (1976) found no differences in the growth and mortality of 
oiled and unoiled grey seal pups. LeBoeuf (1971) reported similar results from the 1969 Santa 
Barbara Channel blowout with elephant seal pups. According to Brownell, (1971) and Geraci 
and Smith (1977), no deaths to marine mammals could be linked to the 1969 spill. However, 
wildlife survey capabilities at that period of time were less extensive than they are today. Geraci 
and Smith (1977) reported that surface contact with oil has a much greater impact on seals than 
absorption of the petroleum. In controlled experiments, seals that were exposed to floating oil 
resulted in reversible eye damage (in the wild, “reversible” eye damage could significantly affect 
an animal’s ability to function). The project area occurs in a foraging area for pinnipeds (e.g., 
California sea lions). Also, oil spill trajectory analyses indicate that oil released from a spill in 
the project area can come ashore exposing adults and subadults to potentially long term lethal 
and sublethal effects. Particularly severe effects could occur if oil contacted pinniped colonies on 
San Miguel Island. The northern fur seal colony on San Miguel Island would be especially 
vulnerable to an oil spill because the San Miguel island population represents a separate stock of 
this species and because fur-bearing marine mammals are particularly susceptible to the physical 
effects of oil. Onshore clean up activities would also be extremely disruptive to pinniped 
populations. DeLong (1975) reported that seals disturbed on San Miguel Island retreated into the 
sea and did not return for several days. Such impacts could result in significant behavior impacts 
should a spill occur during the breeding season (Davis and Anderson, 1976). Trampling or 
abandonment of pups could result in mortality. 

A marine mammal (sea otters and pinnipeds) injury assessment survey was conducted during the 
1997 Point Pedernales spill. The purpose of the survey was to assess the degree of exposure and 
oil-related injuries to sea otters and pinnipeds from the spill. With respect to pinnipeds, it was 
concluded that pinnipeds were exposed to oil from the spill and that one female California sea 
lion likely died as a result of oil exposure (CDFG et al., 1998). The conclusion for the death from 
oil exposure was based on oil in the mouth and coat of the dead animal, the oil on the dead 
animal was a positive match with the spilled source oil, and the animal had distended pulmonary 
alveoli and edema that is often associated with exposure to petroleum hydrocarbons (CDFG et 
al., 1998). CDFG et al. (1998) concluded that pinnipeds in the proximity of the spill most likely 
were exposed to oil and suffered sub-lethal injuries. 

Sea otters, a threatened species, have steadily increased in numbers in the Purisima Point to Point 
Conception area and have extended their range eastward. A breeding colony also resides in the 
Purisima Point region. An oil spill, should one occur, has the potential to impact a high number 
of sea otters in this region. 

Oil spill impacts to sea otters are well documented (Costa and Kooyman, 1982; Siniff, 1982; 
Davis et al., 1988). After exposure to oil, death usually results from either an increase in 
metabolic rate, hypothermia, or inhalation of volatile vapors (Geraci and Williams, 1990). An oil 
spill that occurs during the non-breeding season (November to May) could kill more sea otters 
than one that occurs during the breeding season (June to November). This is because during the 
non-breeding season, sea otters extend their range and have been reported as far east as 
Carpinteria. The range of this southernmost group, which consists mostly of young males, 
retracts to the center of the range north of Point Arguello during the breeding season from June 



5.5  Marine Biology 
 

April 2008 5.5-56 Final EIR 

to November. In any case, sea otters in the Purisima Point to Point Conception region are 
vulnerable to oil spills. Of the 364 oiled otters that were processed at oiling centers following the 
Exxon Valdez oil spill, only 53 percent were rehabilitated (Geraci and Williams, 1990). Nearly 
1,000 sea otter carcasses were recovered within a few months of the Exxon Valdez spill 
(Loughlin et al., 1996). Total sea otter fatalities from this spill were estimated at 2,800 (Garrott et 
al., 1993).  

No sea otter fatalities were reported in the project area from the September 1997 spill. Field 
observations from the marine mammal injury assessment survey suggested possible oil exposure 
to sea otters but there were no indications of anomalies or change in the number of sea otters in 
the area. There were no direct observations of oiled sea otters or death in the spill area. It is 
likely, however, that sea otters in the proximity of the spill were exposed to oil and may have 
experienced sub-lethal effects, but they did not experience acute effects or death as a result of the 
spill (CDFG et al., 1998).  

In addition to sea otters, the harbor seal Phoca vitulina and the Steller sea lion Eumetopias 
jubatus, were impacted by the Exxon Valdez oil spill (Loughlin et al., 1996). Tissue from animals 
found dead in spill areas contained elevated levels of hydrocarbons. Also, population declines for 
both species were noted in Prince William Sound after the oil spill (Loughlin et al., 1996). 

In summary, the marine mammal species that occur in the project area exhibit varying degrees of 
vulnerability to oil spills. Impacts can be caused either by oil contact or by ingestion. There is 
evidence that cetacean species may avoid contact with oil at sea; however, pinniped species and 
sea otters could potentially suffer lethal and long term sublethal effects resulting in significant 
impacts. Onshore cleanup activities, depending on location, could disrupt pinniped haul-out and 
rookery areas and could also result in a significant impact.  

Marine Birds 
Oil spills pose a significant threat to marine birds. Bourne (1976), Holmes and Cronshaw (1977), 
Brown (1982), Hunt (1985), NRC (1985) and others have reviewed oil spill effects on marine 
birds. Due to the migratory nature of many bird species, the severity of oil spill impacts on 
marine birds would depend on the time of the year, the species present, and their numbers. 
According to Holmes and Cronshaw (1977), these factors accounted for the relatively low 
number of marine birds (3,600) that were killed during the Santa Barbara blowout in 1969. 

Oil on a marine bird clogs and damages the fine structure of the feathers which is responsible for 
maintaining water repellency and heat insulation.  In addition to coating by oil, marine birds are 
also subject to chronic, long term effects from oil that remains in the environment.  For example, 
small amounts of oil on a bird’s plumage may be transferred to eggs during incubation. This 
contact has been shown to kill developing embryos (Albers, 1978; Szaro et al., 1978).  Birds can 
also consume oil through their diet or through preening which results in physiological stress 
(Holmes and Cronshaw, 1977; Brown, 1982).  

An oil spill that affects bird habitat (e.g., shoreline, marshes) can pose long-term problems 
(Albers, 1984). Birds have been observed to leave an area that has been affected by a spill (Hope 
et al., 1978; Chapman, 1981). Such movement away from their habitat could result in severe 
impacts should it occur during the breeding or nesting season (Albers, 1984). 
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The endangered brown pelican and the California least tern could be severely impacted by an oil 
spill. The brown pelican, an offshore forager, is highly susceptible to oil ingestion and fouling.  
Effects of oil contamination on the overall population could be significant as the species 
continues to recover from the effects of DDT contamination.  The California least tern is a 
coastal inhabitant but forages offshore.  It also is highly susceptible to oil spills because it skims 
the ocean surface for prey with occasional diving.  Should a spill reach the coastal habitat, 
significant mortality also can occur.  In addition, the State threatened Xantus’ murrelet, a species 
of alcid, breeds on the Channel Islands and occurs in the project area in the vicinity of Platform 
Irene.  Oil pollution has been listed as a major threat to Xantus’ murrelets (Burkett et al 2003).  
Alcids appear to be extremely susceptible to oiling and often comprise the bulk of seabird 
mortality from oil spills in western North America (Carter et al 2000).  A spill from Platform 
Irene could contact individuals of Xantus’ murrelet that might be foraging in the vicinity of the 
platform.  In addition, under certain weather and ocean conditions, portions of San Miguel 
Island, where Xantus' murrelets breed, could be contacted by oil from a Platform Irene spill.  
Impacts to these species are considered to be significant and not mitigable.   

The Torch spill released an estimated 162 to 1,242+ barrels of crude oil (County of Santa 
Barbara, 2001a)2.  Surveys for dead or live oiled seabirds that were beached were conducted 
from September 29 to October 5, 1997. A summary of the oiled birds that were found during the 
surveys is shown in Table 5.5.14. Of the 140 birds that were collected during the survey, 122 
were either dead or died after sampling.  It needs to be noted that the 140 birds collected during 
the surveys is a conservative number of oiled birds. For example, it does not include birds that 
may have been missed by the surveyors, dead or oiled birds that drifted to sea or beyond the 
survey area and did not reach the shoreline, or birds that reached the shoreline in the survey area 
but were removed by scavengers or predators such as vultures and coyotes. Various methods and 
studies were used to estimate the number of affected birds missed by the survey for each of the 
areas listed above.  Ford Consulting (1998) estimated that 353 birds died from oiling and were 
not recovered during the surveys.  The total number of birds impacted by the 1997 Torch spill 
has been estimated at 635 to 815 (OSPR, 1998). 

 
Table 5.5.14 A Summary of the Oiled Birds Recovered from the Torch Pipeline Spill  

(from Ford Consulting, 1998) 
 

Species Dead Live-Died Live-Released Total 
Red-Throated Loon 1 1 0 2 
Pacific Loon 1 0 0 1 
Common Loon 0 1 0 1 
Eared Grebe 0 1 2 3 
Western Grebe 6 5 0 11 
Brandt’s Cormorant 34 1 1 36 
Common Murre 28 21 0 49 
Rhinoceros Auklet 1 0 0 1 
Pigeon Guillemot 1 0 0 1 
American Coot 1 0 0 1 
Sooty Shearwater 2 0 0 2 
Black-Vented Shearwater 1 0 0 1 
Brown Pelican 0 0 2 2 

                                                 
2  The CDFG’s official spill volume from the Torch Point Pedernales pipeline was 163 barrels (bbl) (CDFG, 1989). The 1,242 

bbl estimate is from Santa Barbara County and is based on additional factors that were not taken into account with the CDFG 
official number. These include drainage from the landward side of the pipeline, oil between pigs 1 and 2, and oil behind pig 2. 
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Table 5.5.14 A Summary of the Oiled Birds Recovered from the Torch Pipeline Spill  
(from Ford Consulting, 1998) 

 
Species Dead Live-Died Live-Released Total 

Western Gull 3 0 7 10 
Heermann’s Gull 2 0 2 4 
California Gull 1 0 2 3 
Ring-Billed Gull 1 0 0 1 
Elegant Tern 0 1 0 1 
Northern Phalarope 1 1 0 2 
Sanderling 1 0 2 3 
Unknown 5 0 0 5 
Total 90 32 18 140 
     

Although deaths from oiling for the endangered brown pelican and snowy plover were not 
reported from the spill, Ford Consulting (1998) estimated that 14 brown pelicans and 13 snowy 
plovers were fouled by oil from the pipeline rupture. Because an oil spill could have long-term 
impacts on bird populations and could impact listed species, an oil spill could have significant 
impacts on marine birds. 

Marine Turtles 
Oil spills can adversely affect marine turtles by toxic external contact, toxic ingestion or 
blockage of the digestive tract, disruption of salt gland function, asphyxiation, and displacement 
from preferred habitats (Vargo et al., 1986; Lutz and Lutcavage, 1989). Turtles may become 
entrapped by tar and oil slicks and rendered immobile (Witham, 1978; Plotkin and Amos, 1988). 
Small juvenile turtles are particularly vulnerable to contacting or ingesting oil because the 
currents that concentrate oil spills also form the debris mats in which they are found (Carr, 1980; 
Collard and Ogren, 1990). Contact with oil may not cause direct or immediate death but 
cumulative sublethal effects, such as salt gland disruption or liver impairment could impair the 
marine turtle’s ability to function effectively in the marine environment (Vargo et al., 1986; Lutz 
and Lutcavage, 1989). 

Although oil spills can adversely affect marine turtles, this species rarely occurs in the project 
area. In the 13-year period from 1982-1995, fourteen strandings were reported on SBC beaches. 
Between 2001 and 2005, there were only two reported strandings of marine turtles on SBC 
beaches.  Although they are rare in the project area, oil spill impacts to marine turtles are 
considered to be adverse and significant because of their threatened and endangered status. 

Mitigation Measures 
Although the technology has improved in recent years, complete containment and cleanup of an 
oil spill at sea is nearly impossible. The effectiveness of offshore containment and cleanup 
equipment and procedures is largely dependent on the type of oil, volume, sea state (e.g., swells, 
wind waves, chop, etc.), and proper use of the equipment. A major spill from the Point 
Pedernales offshore facilities would likely result in shoreline contamination, regardless of the sea 
and weather conditions, due to the proximity of land and prevailing winds and currents in the 
area.  

With respect to wind wave conditions, the containment effectiveness of booms begins to lessen 
at a significant wave height of 2 feet. Above 2 feet, booms and skimmers are ineffective; 
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however, it is likely that a slick would be dispersed and mixed into the water column.  For long-
period swell conditions, booms and skimmers can retain effectiveness in significant wave heights 
greater than 2 feet.  High winds can cause some type of booms to lay over, allowing oil to splash 
and flow over the boom.  High winds can also affect the deployment or shape of the deployment 
and thus the containment effectiveness of the boom.  For more information on oil spill cleanup 
methods see Appendix E. 

MB-1a The November 2004 Core OSRP and July 2005 Supplement shall be updated to 
incorporate changes in platform activities that result from the proposed project. For 
example, the plan shall incorporate detailed response procedures for marine oil spills 
resulting from a blowout if wells producing the Tranquillon-Ridge field are expected 
to be free flowing. Worst-case discharge scenarios shall be updated accordingly. In 
addition, lessons learned from the cleanup of the 1997 oil spill shall be incorporated 
into the Response Plan. The efficacy of various containment and cleanup techniques 
applied during the 1997 spill shall be evaluated with regard to potential future spills. 
Hindcasts of the observed oil-spill trajectory shall be used to improve site-specific 
trajectory models. Potential ecological damage resulting from cleanup techniques 
applied in 1997 shall be discussed. The updated OSRP shall specifically detail 
methods to reduce impacts to sea otters and pinniped colonies should a spill occur. 
This discussion shall include methods for preventing oil from reaching pinniped 
colonies and places where otters congregate, and detailed protocols for handling and 
rehabilitation of oiled otters and pinnipeds.  Specific methods to avoid disturbing 
pinniped colonies during cleanup activities shall be identified. The updated OSRP 
shall also re-evaluate the toxicity of Corexit 9527 and its inclusion as a potential 
dispersant for the Tranquillon Ridge project, based on current information. 

 The personnel and training sections of the OSRP shall be updated to identify training 
requirements for all personnel who would respond to oil spills. At a minimum, new 
personnel shall be trained immediately in the overall operational aspects of oil spill 
response, including the proper use of all equipment that would be utilized in spill 
response. Annual training for all personnel shall also be included in the OSRP. The 
annual training shall include training in the operation of new equipment that may be 
utilized in oil spill response, retraining in the operation of existing equipment, and 
review of the oil spill response requirements that are identified in the OSRP. 

Most of the County’s western coast is considered relatively unaffected by oil deposition. A 
UCSB researcher who studies sandy beach invertebrates uses Surf Beach for a clean control as a 
counterpoint to her studies conducted at South Coast beaches (CDFG, 1999).  However, some 
portions of the shoreline within the potential spill zone of Platform Irene and the Point 
Pedernales Pipeline are subject to tar deposition (i.e., tarballs) from natural offshore oil seeps. 
The amount, variability, and chemical fingerprint of the tar normally present in the intertidal 
zone in the spill zone are not well documented.  If oil from an offshore spill reached the shore, it 
could be difficult to differentiate residues of the spilled oil from any naturally occurring tar, 
particularly in areas of light oiling.  Because the baseline condition of the shore is not well 
documented, determining the extent of shoreline clean-up needed to restore the environment to 
prespill conditions following a spill can be problematic.  After the 1997 spill, the question of 
whether any of the oil on the beach was from sources other than the spill came up in several 
contexts.  Lack of a full understanding of baseline oiling conditions could result in either 
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inadequate oil removal or excessive disturbance to intertidal environments from an overly 
aggressive clean-up effort. 

MB-1b In order to provide a baseline for shoreline clean-up efforts in the event of a spill, the 
applicant shall contribute to the funding of a program to document the amount, 
variability, and chemical fingerprint of the tar normally present in the intertidal zone 
within the potential oil spill zone.  The program shall include both visual observations 
and chemical sampling of tar along five segments (equal to one mile each) of shoreline 
located within the area of the coast located between Point Sal and Point Conception. 
The program shall continue for as long as Tranquillon Ridge Field development is 
occurring or until analysis of the collected data indicates that extension of sampling 
will not significantly increase understanding of the pattern of tar deposition and 
improve documentation of the baseline. 

 The amount of tar shall be estimated and its chemical fingerprint determined, based on 
the shoreline tar sampling protocol used by the U.S. Geological Survey (USGS) in its 
MMS-funded study “Submarine Oil and Gas Seeps of the Southern Offshore Santa 
Maria Basin, California” (2001 to 2004). The program shall document visual 
observations and chemical sampling. The samples shall be analyzed for chemical 
fingerprint in the USGS laboratory. If analysis by the USGS is not available, another 
comparable fingerprinting method may be substituted. Annual cost of the applicant’s 
contribution to this program shall not exceed $100,000. The program shall be 
developed in cooperation with Santa Barbara County’s Department of Planning and 
Development, and shall be coordinated by the Energy Division.  The Energy Division 
shall evaluate the program on an annual basis in coordination with staffs of the 
California State Lands Commission, California Coastal Commission, Department of 
Fish and Game Office of Spill Prevention and Response, and Minerals Management 
Service. If new information indicates that changes to the methodology or protocol 
would improve the efficiency or accuracy of determining baseline oiling conditions, 
the County shall revise the program.  Any revisions to the program shall not cause the 
annual cost to the applicant to exceed the $100,000 limitation. 

MB-1c PXP shall make a yearly contribution not to exceed $90,000 (in 2007 dollars) toward 
establishing a marine mammal and sea bird impact mitigation fund. The funding shall 
be used for either facilities construction or operating costs associated with the rescue 
and rehabilitation of injured marine mammals and sea birds. This yearly contribution 
shall be credited toward PXP’s annual Coastal Resource Enhancement Fund (CREF) 
assessment for environmentally sensitive resource impacts, as currently required by 
Condition N-1 of PXP’s Final Development Plan for the Point Pedernales Project. 

Mitigation Measure TB-14 would also apply to this impact to address impacts to marine birds 
from an oil spill. Mitigation Measure OWR-2, which covers the leak detection system, would 
also serve to reduce the likelihood of a spill to the marine environment. 

Residual Impact 
Because there are limitations to thorough containment and cleanup of an offshore oil spill, 
significant and not mitigable impacts (Class I) remain for benthic organisms, intertidal 
communities, marine mammals, marine turtles, and marine birds.  
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Impact # Impact Description Phase Residual 

Impact 
MB.2 The discharge of drilling muds and cuttings from 

Platform Irene may potentially impact marine organisms 
in the project area. 

Drilling phase Class III 

Benthic Organisms 
Drill cuttings discharged and deposited beneath Platform Irene may potentially bury benthic 
organisms. Also, even small quantities of drilling muds deposited on the seafloor could adversely 
affect certain benthic organisms. 

Drilling muds, which consist primarily of barite and bentonite clays, are used in the drilling 
process for a variety of purposes. Drilling muds cool and lubricate the drill bit and drill string, 
seal and control hydrostatic pressure in the hole, and they remove cuttings from beneath the drill 
bit and transport them to the surface. Cuts are the chips and small fragments of drilled rock 
brought to the surface by the flow of drilling mud as it is circulated. In accordance with NPDES 
permit requirements on the west coast of the US, only water-based drilling muds can be 
discharged to the ocean. Drilling muds that are contaminated or contain mineral or diesel oil will 
be transported to shore for disposal and not discharged into the ocean. The estimated 30-well 
program would consist of drilling operations for approximately 60 to 90 days per well, with an 
occasional short break between wells. The permitted limit under the NPDES general permit is 
105,000 barrels per year of muds and 30,000 barrels per year of cuttings. Assuming that drilling 
operations start in the third quarter of 2007, the following muds and cuttings volumes are 
expected to be discharged per year. These volumes are well below the NPDES muds and cuttings 
limits noted. 

• 2007, starting 3rd quarter: Muds 28,000 bbls; cuttings 3,000 bbls 

• 2008: Muds 52,000 bbls; cuttings 7,000 bbls 

• 2009: Muds 48,000 bbls; cuttings 5,000 bbls 

• 2010: Muds 46,000 bbls; cuttings 5,000 bbls 

The deposition of drill cuttings could impact benthic organisms by smothering or by altering the 
character of the sediments near the drill site. The magnitude and extent of cuttings accumulation 
would, however, depend on a number of variables including water depth, type of formation that 
is drilled, hydrodynamic regime, and the volume of cuttings that are discharged. Zingula and 
Larson (1977) reported that the typical size for a cuttings pile in the Gulf of Mexico was 
approximately 50 m in diameter and up to 1 m in height. Where currents are strong, as in the 
project area, there may be no visible buildup of cuttings on the seafloor (Ray and Meek, 1980; 
BNEML/WHOI, 1983). 

Only a few studies have examined the effects of burial of benthic organisms by drill cuttings or 
drilling muds. Hence, results from studies of benthic impacts from disposal of dredged materials 
have been used to infer impacts from the deposition of drill cuttings (Maurer, 1983). The results 
indicate that the effects of burial largely depend on the thickness of the material deposited, and 
the burrowing capabilities and the tolerances of the benthic organisms. In the Santa Barbara 
Channel, Zingula and Larson (1977) reported that piles of cuttings were colonized by motile 
benthic organisms from surrounding areas within a few months after completion of drilling. 
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Sessile organisms such as sea pens were subject to burial within 100 m of a drilling unit and their 
absence persisted up to a year after the completion of drilling (EG&G, 1982). 

In 1996, Platforms Hazel, Hilda, Hope, and Heidi (collectively known as the 4H platforms), 
located in the eastern portion of the Santa Barbara Channel were removed. The platforms were 
located in water depths ranging from 29 m (95 feet) to 46 m (150 feet). Beneath the platforms, 
shell mounds ranged from 6.7 to 8.5 m (20 to 28 feet) in height and from 56.9 to 70.1 m (185 to 
230 feet) in width. The estimated volume of material within the mounds ranged from 5,352 to 
10,704 m3 (7,000 to 14,000 yd3) (de Wit, 2001). The shell mounds beneath each of the four 
platforms had similar physical characteristics and were comprised of three distinct layers:  1) an 
upper layer of shell hash approximately 0.3 to 2.1 m (1 to 7 feet) thick, 2) an intermediate layer 
of drill cuttings approximately 0 to 5.5 m (1 to 18 feet) thick, and 3) the underlying natural 
seafloor sediments (de Wit, 2001). The shell hash layer was composed of mussel, clam, and 
barnacle shells with varying amounts of clay infilling while the intermediate layer consisted of 
drilling muds and cuttings. Pockets of oil sheen or petroleum odor were also present within this 
layer.  

Modeling results provided in Appendix D indicate that the majority of drilling muds and cuttings 
will be deposited close to Platform Irene. Results indicate that over half of the muds will be 
deposited within 1.7 km and over 80 percent will be deposited within 3.6 km of the Platform. 
Less than 0.4 percent is expected to travel farther than 10 km before being deposited on the 
seafloor. Based on the depositional pattern, drilling muds plumes would seldom enter into State 
waters. This is partially due to the along-shore alignment of ocean currents in the area. 

The discharge of drilling muds and cuttings from the proposed project would affect soft-bottom 
benthic organisms in the immediate vicinity of Platform Irene. Benthic organisms, especially 
those within 1.7 km of the Platform, could potentially be buried beneath the accumulation of 
discharged materials. The discharge of muds and cuttings would be gradual and occur over a 7 to 
8 year period. Rock outcrops have not been identified in the vicinity of Platform Irene so it is 
very unlikely that drill cuttings from discharges would impact hard-bottom organisms. Because 
the area affected by the deposition is small relative to the entire project area, the impacts caused 
by the discharge of drillings muds and cuttings are considered to be adverse but not significant. 

Drilling muds are a mixture of barite, bentonite clays, and a variety of special purpose additives. 
In laboratory studies, both lethal and sublethal effects on benthic organisms have been noted 
from thin layers (1 mm) of drilling muds layered over natural sediments or a mixture (0.3 
percent) of drilling muds with natural sediments (NRC, 1983; Neff, 1983, 1985). The different 
species that have been tested have shown varying tolerances to drilling muds. Some species were 
unaffected by mixtures up to 20 to 30 percent or more of drilling muds and natural sediment. It is 
not known if the effects that have been noted are due to toxicity of drilling muds components, 
altered sediment properties, or a combination of these factors. 

Based on chemical analyses of sediments collected at shell mounds beneath the 4H platforms in 
the Santa Barbara Channel, deWit (2001) reported that ERL (Effects Range Low, after Long et 
al., 1995; chemical concentrations below ERL are not expected to have an effect) concentrations 
were exceeded for all analyses except for Mercury (Hg), DDT, and PCBs. At one of the 
platforms (Hazel), sediments exceeded the ERL or ERM (Effects Range Medium, after Long et 
al., 1995; chemical concentrations at which effects are expected to occur) for 14 analytes. 
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Elutriate bioassay testing indicated that sediment from Platform Hazel was toxic to mysid 
shrimp. The 96-hour LC50 (lethal concentration resulting in 50 percent mortality) was 48.57 
percent meaning that sediment elutriate diluted to 48.57 percent killed 50 percent of the test 
organisms. The toxicity was thought to be due to the synergistic effects of high sediment 
concentrations for several trace metals and organic compounds (de Wit, 2001). Species 
associated with the shell mounds included the bat star Asterina miniata, the gorgonian coral 
Lophogorgia chilensis, the coral Coenocyathus stearnsii, and the anemone Corynactis 
californica. 

Because there are inherent problems with laboratory toxicity studies, several field studies have 
been conducted near drilling operations to evaluate impacts of discharged drilling muds or 
cuttings on benthic organisms. According to Carney (1985), most of these studies have had 
design limitations whereby subtle impacts could not be resolved from natural, background 
variability. In general, when impacts have been reported on benthic organisms, they have been 
noted only in the immediate vicinity of recent drilling operations where visual, physical, or 
chemical evidence of persistent accumulation of drilling muds or cuttings are observed. 
However, in other studies, impacts were not detected even though drilling muds were present in 
sediments (BNEML/WHOI, 1983; Nekton and KLI, 1984). 

The effects of drilling muds and cuttings on hard-bottom biota were studied in detail during the 
comprehensive California Monitoring Program (CAMP), Phases II and III, which lasted from 
1986 to 1995. CAMP, sponsored by MMS, monitored discharges from Platforms Harvest, 
Hidalgo, and Hermosa. The conclusion provided at the end of the study was that platform 
discharges had not caused changes to nearby hard-bottom communities (Diener and Lissner, 
1995). There was no consistent pattern of response for a single taxon over the three habitat types 
(deep high and low relief, and shallow low relief). Statistical tests concluded that the cumulative 
distribution of responses could have been due to chance alone (Diener and Lissner, 1995). Based 
on the results of CAMP Phases II and III, and the absence of hard-bottom habitat in the project 
area, adverse impacts to hard-bottom epibiota due to drilling muds and cuttings are not expected 
to occur.  

Based upon laboratory bioassay studies, de Wit (2001) reported toxic sediments beneath 
Platform Hazel located in the eastern Santa Barbara Channel. Toxic effects were not observed in 
the field. The toxic sediments that were tested in the laboratory were collected in shell mounds 
measuring 56.9 to 70.1 m (185 to 230 feet) wide and 6.7 to 8.5 m (20 to 28 feet) in height. 
Should toxic impacts to benthic organisms occur beneath Platform Irene, they are expected to be 
restricted to depositional areas having high concentrations of drilling muds. Because of the 
highly localized nature of potential impacts, they are considered adverse but not significant. 

Drilling muds and cuttings would be discharged from Platform Irene in accordance with the 
guidelines established in the general National Pollutant Discharge Elimination System (NPDES) 
permit.  The permit does not allow the discharge of drilling muds containing free oil or oil-based 
fluids or toxic additives or “pills” (e.g., diesel oil). Also, based on the results of toxicological 
tests, the permit also contains limits on the levels of mercury and cadmium in drilling muds that 
can be discharged on the OCS. These metallic contaminants appear only in barite (barium 
sulfate), a weighting agent commonly used in drilling mud.  Additionally, under the new NPDES 
permit, the platform operator is required to demonstrate compliance with limits for both drilling 
fluids and cuttings by conducting and reporting the results of drilling fluids bioassays for each 
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mud system that is used and discharged on the OCS. The NPDES permit requires monitoring 
from 0-80 percent of total well footage using bioassays if a non-generic mud is used.  If a generic 
mud (EPA approved and certified) is used in the 0-80 percent well footage zone, no bioassay is 
required, but monitoring is still required via sheen testing, receiving water sheen, foam and 
floating solids, recording volumes discharged, barite cadmium and mercury analyses.  Drilling 
fluid samples for the bioassays are to be taken at the time that maximum well footage is reached 
for each generic mud system used3 and discharged. The NPDES general permit specifies that 
drilling mud and cuttings should be sampled when drilling progresses to at least 80 percent of the 
permitted well footage as this is the point at which most or all of the additives of a mud system 
will have been added which, in turn, would be the point at which the toxicity level for any given 
mud system would be at its highest.  Other monitoring required during the drilling of any well 
includes static sheen testing, observations of the receiving water (the ocean) for sheen and foam 
and floating solids, recording the volumes of drilling muds and cuttings which have been 
discharged, and the number of days discharge of both muds and cuttings occurred.   

PXP also implements mud bioassay testing. As stated by PXP, “if the bioassay results indicate a 
problem, the fluid is not discharged and is either injected in a well at the facility or sent to shore 
for disposal.  Any drilling fluids (muds or cuttings) fall in the well drilling fluids category of 
NPDES Permit CAG 280000. Work over activities fall into another category: Well Treatment, 
Completion and Workover Fluids (WTCF). These WTCF generally are not discharged 
separately. Oil and grease testing is required for WTCF as well as receiving water observations 
and volumes. Generally, these fluids are commingled with production or injected into a disposal 
well.” 

Because of the strict toxicological requirements that must be satisfied, significant impacts are not 
expected to occur.   

Plankton 
The discharge of drilling muds and cuttings from Platform Irene would increase turbidity in the 
water column and decrease water clarity in waters adjacent to the platform. Elevated turbidity or 
an increase in suspended matter could inhibit photosynthesis by phytoplankton and could 
interfere with zooplankton interactions. Discharged muds, however, tend to dilute rapidly and to 
concentrations that are much lower than those known to be toxic to marine organisms in 96-hour 
bioassays (NRC, 1983). Plankton in waters close to Platform Irene may be affected by the 
discharge of drilling muds. However, due to the intermittent discharge of drilling muds, the 
shunting system, the rapid descent of most mud solids to the bottom, and the rapid dispersion of 
suspended mud in the water column, any impact should be localized and transient.  

Field studies have shown that water clarity may be affected up to 2000 meters (m) from a drill 
site for surface bulk drilling muds discharges. However, shunting of discharges to 150 feet below 
the ocean’s surface would significantly diminish the dispersion of drilling muds. Since plankton 
are carried by currents, those in the receiving waters near the discharge would be exposed to 
elevated turbidity for as long as it takes for the plume to disperse to background levels. 
Petrazzuolo (1983) and Neff (1985) have reported that this dispersion would occur within a few 
minutes to a few hours. Hence, the impacts to plankton are considered to be adverse but not 
significant.  
                                                 
3  Maximum well footage is the depth that you can drill to with a given drilling mud. 
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Fish 
The discharge of drilling muds could affect fishes due to increased turbidity or to the toxic 
properties of certain mud components. Most of the fishes would probably avoid the plume during 
a bulk discharge. Drilling muds contain some toxic components; however, the concentrations 
that fish could be exposed to in the water column, except within a few meters of the discharge 
pipe, would be lower than levels known to kill fishes in laboratory studies. Also, the duration of 
the exposure from any particular discharge would be much shorter than any exposure used in 
laboratory bioassays (typically 96 hour). Sublethal effects (e.g., altered metabolism, physiology, 
behavior) can occur at lower concentrations and over shorter exposure intervals that those known 
to cause mortality (Petrazzuolo, 1983). Also, larval fish can be more sensitive to drilling muds 
than adult fish. Because they are planktonic, they would not be able to minimize exposure by 
swimming out of a drilling muds plume. Although drilling muds discharges are unlikely to result 
in mortality to adult fish in the discharge area, sublethal impacts to fish larvae can occur. 
However, the number of fish affected would be small because muds discharges are discrete 
events of short duration. 

Drilling muds and cuttings could potentially affect fishes by ingestion of prey that have 
bioaccumulated toxins from the discharges. However, the biological assessment for the General 
NPDES permit for OCS operations in southern California concluded that direct toxicity to fish or 
their food base should be minimal (SAIC, 2000a,b). Because all discharges resulting from the 
project will be required to meet NPDES water quality criteria that are designed to protect 
biological resources, potential impacts to fish are expected to be adverse but not significant. 

Marine Mammals 
The discharge of drilling muds and cuttings would increase turbidity in the vicinity of Platform 
Irene. Reduced visibility may interfere with foraging activity in the vicinity of the platform after 
a bulk discharge. Reduced water clarity could also reduce the feeding ability of visually foraging 
species such as the California sea lion. 

The impacts to marine mammals due to the ingestion of prey contaminated with trace metals are 
not well documented. However, studies of trace metals and their occurrence in food chains in the 
vicinity of ocean outfalls indicate that the potential for bioaccumulation in marine mammals is 
low (Schafer et al., 1982). The impacts to marine mammals due to the discharge of drilling muds 
and cuttings would be adverse but not significant. 

Marine Birds 
The discharge of drilling muds and cuttings would result in turbid waters in the vicinity of 
Platform Irene. Marine birds may avoid feeding in the area because of the reduced visibility of 
prey. Drilling muds discharges, however, would be intermittent and the resulting plume would be 
localized. Muds discharges would not reduce the ability of marine birds to find sufficient prey 
and feed because the birds would be able to forage in adjacent areas. Also, because little or no 
bioaccumulation of metals is anticipated in fishes, marine birds should not accumulate metals 
from drilling discharges. Impacts to marine birds from the discharge of drilling muds and 
cuttings are therefore considered to be adverse but not significant.  



5.5  Marine Biology 
 

April 2008 5.5-66 Final EIR 

Intertidal Habitats 
Discharges of drilling muds and cuttings from drilling activities are unlikely to have any impacts 
on intertidal organisms because of the distance of the discharge point to shore and because of the 
direction of the prevailing currents. Should discharges be transported shoreward, drilling muds 
would be substantially diluted by the time they reached shore. Dilution, combined with the short 
duration and intermittent nature of muds discharges and the low toxicity of drilling muds, make 
the possibility of adverse impacts to the intertidal habitat very unlikely. Hence, impacts to the 
intertidal habitat from the discharge of drilling muds and cuttings are considered to be adverse 
but not significant.  

Mitigation Measures 

MB-2 The shunt depth (150 feet below the sea surface) for the discharge of drilling muds and 
cuttings shall be continued for the proposed project. The shunt depth shall be stated in 
the development plan that is submitted to MMS prior to drilling. 

Residual Impact 
Drilling muds discharged from Platform Irene would dilute rapidly and the dispersion would be 
limited to a few kilometers (km) from the platform. The majority of drill cuttings would be 
deposited in the immediate vicinity of the platform. The impacts to marine organisms caused by 
the discharge of drilling muds and cuttings are considered to be adverse but not significant 
(Class III). 
 

Impact # Impact Description Phase Residual 
Impact 

MB.3 Discharge of produced water from Platform Irene may 
potentially impact marine organisms in the project area. 

New Operations Class III 

Produced water refers to the water resulting from the oil and gas extraction process. It is the 
largest single source of material discharged during oil and gas operations. Typically, produced 
water consists of formation water, injection water, and chemicals that are used in the oil and 
water separation process (USDOI/MMS, 1996). 

Produced water generally represents a small portion of the initial fluid extracted from a well. As 
a reservoir becomes depleted, however, the amount of formation water extracted generally 
increases. Constituents found in produced water are iron, calcium, magnesium, sodium, 
bicarbonate, sulfates, and chloride. Produced water can also contain entrained petroleum 
hydrocarbons, including the lighter BTEX and PAH fractions, and measurable trace metal 
concentrations. Relative to ambient water, produced water contains increased organic salts and 
trace metals, decreased dissolved oxygen, and is higher in temperature. These same properties 
may adversely affect the marine environment (USDOI/MMS, 1996). 

In the proposed project, approximately 40,000 barrels per day (bblsbpd) of produced water could 
be piped to Platform Irene for disposal after it is processed and treated onshore at the LOGP. The 
temperature of the produced water plume discharged from Platform Irene would be 120 to 
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160oF4. The applicant is authorized to discharge to the ocean from the platform in accordance 
with the General NPDES Permit. A part of the produced water that would be shipped to Platform 
Irene may still be injected into Point Pedernales reservoir wells, as is currently the operation, to 
enhance current Point Pedernales production. Offshore water injection would be conducted as 
authorized by the MMS.  During processing, all impurities would be removed from the produced 
water in accordance with NPDES requirements prior to it being piped to Platform Irene for 
disposal. Also, the salinity and temperature (after treatment) of the produced water from 
Platform Irene, when it is discharged, will be approximately equal to ambient seawater 
(Brandsma, 2001). The salinity after treatment of the produced water will be approximately 
equal to ambient seawater, but the temperature will be 160o F, well above ambient seawater 
temperature.  Modeling studies conducted for Platform Irene indicate rapid dilution (10-fold 
within 10 m and 50over 200-fold within 100 m) (Brandsma, 20012007a).  Because of the rapid 
rate of dilution, impacts to plankton, seabirds, marine mammals, and benthic organisms are not 
expected to occur.  Results of produced water modeling are provided in Appendix F. 

The modeling, discussed in Appendix F, shows that all constituent concentrations are far below 
the NPDES permit limits at distances well within the 100-meter mixing zone.  NPDES permit 
limits apply to the edge of the 100-meter mixing zone.  Most constituents regulated under the 
NPDES discharge permit are diluted below the permit limits at distances within 10 meters of the 
discharge point for the maximum centerline concentration.  The distances are less than 10 meters 
based upon average concentrations in the plume. However, for this analysis, centerline 
concentrations have been used because they represent a “worst-case” scenario. The volume of 
the plume that would be above the current NPDES permit limits can be conservatively estimated, 
assuming the plume is a cone that is 10 m long with a radius of 10 m at its widest point. This 
would give a volume of approximately 1,000 cubic meters.  

In the center of the plume, less than 10 meters from the discharge point, arsenic, copper, 
mercury, silver, and zinc concentrations could exceed the NPDES limits established for receiving 
waters.  For the NPDES general permit, limits are either Federal limits or California Ocean Plan 
limits, whichever is more restrictive.  For arsenic and copper, the California Ocean Plan limits of 
1 ug/l and 3 ug/l respectively are more stringent than the Federal limits of 36 and 3.1 ug/l. 
Therefore, the California Ocean Plan limits apply.  California Ocean Plan limits apply at the end 
of the zone of initial dilution, which would be equivalent to the NPDES general permit 100-m 
mixing zone.  However, ongoing initial dilution rapidly reduces these concentrations and all 
constituent concentrations are reduced to levels below the receiving-water limits at distances 
beyond 10 m of the discharge point.  

Although the discharge values for produced water constituents would be within NPDES permit 
limits, concerns remain regarding the toxicity and the bioaccumulation potential of the fish 
populations that occur beneath the platforms. Love et al. (1999) surveyed the rockfish 
aggregations residing at mid-water and bottom levels beneath Platform Irene. At Platform Irene, 
the young-of-the-year (YOY) rockfish, and adults and subadults of copper and vermilion 

                                                 
4  The current temperature of oil/water emulsion from Platform Irene well production ranges from 170 to 185 degrees F.  The 

emulsion is sent via pipeline to LOGP for processing/separation and the produced water leaves LOGP at a temperature of 
approximately 145 degrees F and arrives at Platform Irene for discharge between 115 to 130 degrees F.  The exact temperature 
of future discharges will vary as conditions, configurations, flow rates, and other variables change, but with the blending of the 
fluids, the maximum temperature of the discharge stream is estimated at 160 degrees F.  At this temperature, PXP discharges 
are compliant with the NPDES permit. 
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rockfishes were the most abundant species. The YOY rockfish consisted of bocaccio, blue, olive, 
yellowtail, and widow rockfish. During the three-year survey, a total of 21 species of fish were 
observed at Platform Irene. Platform Irene was also unique among the platforms surveyed in that 
large numbers of juvenile lingcod were associated with the platform (Love et al., 1999). 

Since the produced water would be discharged at a mid-water depth (180 [55 m] feet below the 
sea surface) and will not impinge upon bottom waters (Brandsma, 2001 2007a), only the mid-
water population of fishes is of potential concern. Generally, Love et al. (1999) found that mid-
water depths (>20-30 m) were dominated by YOY and juvenile (<10 cm) rockfishes.  Rockfishes 
larger than 20 centimeters (cm) were rarely seen in the mid-water.  Rockfish YOY, widow 
rockfish, bocaccio, and blacksmith were the dominant fish observed at mid-water depths at 
Platform Irene. 

Although the produced water will be discharged at a relatively high temperature of 160o F, 
dilution will be extremely rapid. Modeling shows that with a discharge at 160o F, the elevation in 
temperature would be less than 10o F within 10 m of the discharge and would reach ambient 
temperatures within 50 m of the discharge (Brandsma, 2007b). Fishes likely would avoid the 
elevated temperatures in the immediate discharge area. 

For the most part, the effects of produced water on marine biota, especially Pacific coast fish, 
have not been studied. However, studies conducted on Gulf of Mexico species provide insights 
to possible impacts to the biota in the project area (Neff, 1997). Because chemical concentrations 
within produced water from different regions can vary dramatically, the applicability of most of 
these tests to the California OCS is questionable, but they do provide information on possible 
impacts to project area organisms. In bioassay studies conducted on brown and white shrimp, 
barnacles, and crested blennies exposed to formation water from the Buccaneer Field in Texas, 
the blennies were the least sensitive species and the white shrimp the most sensitive with an 
LC50 value of 37,000–92,000 ppm (Rose and Ward, 1981). In an earlier study conducted by 
Zein-Elden and Keney (1978) using produced water treated with biocides, the LC50 values (96 
hr) for juvenile white shrimp ranged from 1,750–6,500 parts per million (ppm). Because the 
produced water was treated with biocides, these values represent a conservative estimate of the 
toxicity to the juvenile white shrimp. 

Studies conducted by Anderson et al. (1974) and Rice et al. (1976, 1979, 1981) examined the 
effects of the water soluble fractions of oil and treated ballast water on marine organisms. 
Although not produced water, these studies provide insight into the acute lethal toxicity of 
produced water. Rice et al. (1979), using the water soluble fractions of Cook Inlet crude oil on 
Alaskan species, found that the sensitivity increased from lower to higher invertebrates and then 
to fish. LC50 values for pelagic fish and shrimp were 1–3 ppm. Benthic fish, crabs, and scallops 
had LC50 (96 hr) values of 3–8 ppm for total aromatic hydrocarbons. Using ballast water 
toxicity tests with shrimp and fish, Rice et al. (1981) reported an LC50 range of 0.8–3.2 ppm for 
total aromatic hydrocarbons. 

In studies on the accumulation of hydrocarbons in the water column on sediments, fish, benthos, 
plankton, and the fouling community in the Buccaneer Field in Texas, Middleditch (1981) found 
that measurable quantities of hydrocarbons occur only very near to the platform. No 
concentration gradient was detected. There was no evidence of hydrocarbon accumulation in the 
biota except for the platform fouling community. 
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Based on the dilution modeling performed by Brandsma (2001 2007a), produced-water 
concentrations that approach these toxicity levels will only occur within 10 m of the discharge 
point, if at all. Moreover, elevated constituent concentrations will occur only within the limited 
volume of water occupied by the discharge plume.  The cross-sectional dimension of the plume 
20 m from the discharge point is on the order of 30 m or less, and at a cross-sectional distance of 
10 meters, the concentrations are all less than the current NPDES discharge limits.  Due to the 
very limited water volume occupied by the plume and mobile nature of fish, it is highly unlikely 
that fish will remain stationary within the effluent plume for considerable periods of time.  
Hence, toxicological effects on these fish species are not expected to occur. 

Neff (1997), in his review of produced water in the Santa Barbara Channel, summarized the 
potential effects of arsenic, barium, cadmium, mercury, phenols, and BTEX and PAH 
compounds to marine organisms.  His conclusions were as follows: 

• Arsenic concentrations in produced water are low. In some cases, concentrations can be 30 times 
higher than that found in seawater. However, a five-fold dilution would decrease the concentration in 
the receiving water to less than the marine chronic water quality criterion. Two studies of arsenic 
bioaccumulation in bivalves and fish in the Gulf of Mexico indicated that arsenic is not accumulated 
above background concentration ranges. 

• Barium concentrations in produced water are high, relative to seawater (greater than 1,000 times). 
However, mixing with sulfate-rich seawater rapidly dilutes high barium concentrations and results in 
precipitation of dissolved barium as barite that has low solubility in seawater (ca. 50 ug/L). The 
solubility of remaining dissolved barium sulfate of 1.05 x 10-10 is below the threshold of toxic effects 
for marine organisms. Tissue concentrations of barium in soft tissues in fish and bivalves located 
adjacent to produced water discharges in the Gulf of Mexico were not different from reference 
samples. 

• Cadmium concentrations from offshore California produced water can range from below the 
detection limit to 15 ug/L. Although the levels can be higher than background levels of 0.02 ug/L, 
rapid dilution lowers these concentrations to background concentrations. Cadmium levels in produced 
water are always below the acute water quality criterion of 43 ug/L and usually below the chronic 
criterion of 9 ug/L. There was no evidence from bioaccumulation studies in the Gulf of Mexico that 
organisms exposed to produced water with these cadmium concentrations would accumulate 
cadmium above background levels. 

• Mercury, predominately in the inorganic form, occurs in produced waters from offshore California in 
very low concentrations. In some cases, they may be 20–50 times higher than that found in seawater. 
However, it is expected to dilute rapidly in receiving water. There was no evidence in studies 
conducted in the Gulf of Mexico that mercury would bioaccumulate in marine organisms over 
background levels. 

• The phenols and alkylated homologues present in produced waters dilutes rapidly after discharge. A 
combination of photolysis and microbial degradation remove these compounds from the water 
column at a rate as high as 5 percent an hour. In Gulf of Mexico studies, there was no indication that 
phenol was bioaccumulated from produced waters. 

• Although BTEX compounds may attain high concentrations in produced waters, these compounds are 
known to dilute so rapidly that instances of exceeding water quality criteria for these compounds near 
produced water discharges are rare. There are also no documented cases that confirm that 
contamination levels in marine organism tissue represent a risk to human health. 
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• There is limited PAH concentration data for produced water from offshore California. However, 
levels up to 25 ug/L have been observed. This concentration is on the low end of produced waters 
observed in the Gulf of Mexico. PAHs are efficiently bioaccumulated by marine organisms and while 
there is evidence of accumulation in organisms exposed to produced waters in the Gulf of Mexico, 
there is no indication of deleterious impacts to receptor organisms or for biomagnification in the food 
chain to harmful levels. 

Marine Resource Specialists (2005) conducted a study of the effect of produced water discharges 
to federally managed fish species along the California Outer Continental Shelf. The study 
focused on the toxicity and bioaccumulation potential of produced-water discharges to the fish 
populations that live within the 100 meter mixing zone beneath oil and gas platforms because 
those fishes could be exposed to contaminant concentrations higher than the limits in the NPDES 
general permit. The study consisted of three components: (1) determination of threshold 
concentrations for chemical constituents that could potentially induce lethal, sublethal and 
bioaccumulative effects in marine fishes, (2) determination of nominal and peak chemical 
concentrations in produced water samples collected from platform discharges along the Pacific 
OCS, and (3) modeling of near-field plume dispersion to determine maximum contaminant 
concentrations within the 100 meter mixing zone. At Platform Irene, young-of-the-year 
rockfishes were the fishes most likely to be exposed to produced water plumes. The quantitative 
exposure assessment found only one produced-water constituent, undissociated sulfide, that had 
the potential to impact federally managed fish species along the Pacific Outer Continental Shelf. 
However, the likelihood of an actual substantive adverse impact on federally managed finfish is 
probably minimal because there were several significant limitations associated with the sulfide 
assessment that resulted in an unduly conservative evaluation of fish exposure. 

Section 2.3.1.2 of this EIR presents the typical composition of the current produced water before 
treatment. These data represent samples taken at the onshore facility without treatment for ocean 
discharge and before the planned upgrades to the produced water treatment system. 
Contaminants in produced water before treatment exceed NPDES general permit limits. Any 
produced water discharged to the ocean as part of the proposed project would be in compliance 
with the limits in the NPDES general permit. 

The rates of dilution and dispersion of chemicals in produced water following discharge to the 
ocean are influenced by the density of the produced water relative to that of the receiving water, 
discharge depth, vertical stratification of the water column, and current speed and direction. 
Produced waters from offshore the Point Arguello Field have salinities lower than ambient 
seawater and temperatures much higher.  Hence, produced water will be slightly buoyant and 
dilute rapidly within a short distance from point of discharge (Neff, 1997).  Also, surface and 
near-surface current velocities are generally more than 10 cm/sec and often exceed 30 cm/sec, 
ensuring rapid mixing of produced water plumes with ambient sea water.  At Platform Irene, 
100-fold dilution will occur within 10 m to several thousand-foldover 200-fold dilution would 
occur within 100 m from the point of discharge. Hence, fish residing beneath the platforms are 
not expected to bioaccumulate the chemical constituents found in the discharged produced water. 

Based on the available information, produced water effects to marine organisms and fish 
occurring beneath Platform Irene are considered adverse but not significant.  
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Mitigation Measures 

MB-3 The shunt depth (180 feet [55 m] below the sea surface) for the discharge of produced 
water shall be continued for the proposed project. The shunt depth shall be stated in 
the development plan that is submitted to MMS prior to drilling. 

Residual Impact 
Because of the rapid dilution and dispersion of produced water discharged at Platform Irene, 
impacts to marine organisms are considered to be adverse but not significant (Class III). 
 

Impact # Impact Description Phase Residual 
Impact 

MB.4 Noise caused by drilling activities may potentially 
disturb marine mammals and marine birds in the project 
area. 

Drilling  
 

Class III 

Noise caused by drilling equipment, vessels, and helicopters may potentially disturb marine 
mammals and seabirds. The degree of noise impact would depend on the sound level and the 
proximity of the emitted sound to the marine mammals and marine birds. The existing noise 
levels at Platform Irene are presented in Section 5.5.1.7. 

The literature indicates that while marine mammals hear man-made noises and sounds generated 
by construction activities, there is no indication that they are affected deleteriously by the noise 
(Richardson et al., 1995).  

Above-water Noise 

Noise associated with drilling operations or from helicopters that may service drill rigs or 
platforms could disturb foraging seabirds near the drilling sites or helicopter flight corridors.  
The occurrence of helicopter and supply boat noise would increase with additional trips, but the 
peak noise levels occurring as a result of each trip would not change.  Helicopter noise is around 
75 dBA for an overflight at 1,000 feet above the water. Low-flying aircraft, especially 
helicopters, can frighten large numbers of feeding or resting seabirds or short-term diving 
activities as they pass nearby, resulting in a flight response.  However, the localized disturbance 
is likely to be very brief.  The current Marine Biology Impact Reduction Plan for the Point 
Pedernales Project requires a minimum flight altitude of 1,000 feet as well as avoidance of 
sensitive habitat areas.  The low-frequency sounds emitted during drilling operations have not 
been shown to displace marine birds from offshore areas along the California coast 
(USDOI/MMS, 1996). 

Underwater Noise 

Marine mammals may be disturbed by drilling noises as well as the noise of increased vessel 
operations. NOAA Fisheries has adopted 160 dB as an acceptable level of impulsive underwater 
sound (IPD, 2007; NMFS, 2007; Shor, 2004).  Based on available scientific evidence, acoustic 
harassment of marine mammals would not be expected to occur below this conservative level. 
Drilling rigs vessels may produce noise up to 174 dB (CSLC, 2006). However, drilling from 
platforms has been found to generate considerably less noise than drilling from mobile vessels 
(Richardson et al., 1995). No noise measurements have been made at Platform Irene. As 
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discussed in Section 5.5.1.7, Platform Irene would be expected to emit noises typical of other 
electric-powered platforms off California.  Gales (1982) measured noises of 119 to 127 dB near 
platforms and man-made islands off California where drilling and/or production were occurring. 
He measured noise at 14 oil and gas platforms off Santa Barbara County during January 1981. 
Of the 14 Santa Barbara platforms, one was a drilling platform (Hondo) and 3 were engaged in 
drilling and production (Holly, Henry, Hope). The other 10 platforms were in production only.  
Gales made magnetic tape recordings of the underwater noise at the platforms from a boat 
drifting freely with all motors secured.  The hydrophone was lowered over the side to a depth of 
100 feet.  The distance of the hydrophone from the platform varied between 50 and 200 feet, but 
was 100 feet in most cases.  In addition, a continuous graphic record of noise on Platform Hondo 
was obtained by suspending a hydrophone to a depth of 30 feet below the platform.  

The noise levels varied between the platforms.  Drilling platforms were not necessarily noisier 
than production platforms.  Platform Henry, which was engaged in drilling and production, was 
one of the noisier platforms, but Platform Holly, also engaged in drilling and production, was 
one of the quieter platforms. Platform Henry used a gas turbine engine rather than electric 
engines for power, and thus would be expected to be noisier than Platform Irene, which has 
electric power. Gales found that platform noise was so weak that it was nearly undetectable even 
alongside the platform during sea states of 3 feet or greater.  The loudest noises were related to 
vessel activity near the platforms. Work boats near the platforms produced sounds of 110 to 130 
dB while maneuvering, with a maximum noise level of 132 dB.  In general, platform noise was 
less than 130 dB at a distance of 100 feet from the platform. The noise from Platform Irene 
during drilling is expected to be well below the threshold of 160 dB that is considered acoustic 
harassment. 

Although noise associated with drilling at Platform Irene would not be expected to approach 160 
dB, it still may be at a level that could have behavioral effects on marine mammals. Studies of 
the reaction of cetaceans to drilling noise suggest that cetaceans may avoid stationary industrial 
activities such as dredging, drilling and production when the received sounds are strong but not 
when the sounds are barely detectable (Richardson et al., 1995). Whales seem most responsive 
when the sound level is increasing or when a noise source first starts up, such as during a brief 
playback experiment or when migrating whales are swimming toward a noise source. Malme et 
al (1983) documented the responses of migrating gray whales to underwater playbacks of noise 
from drilling and production platforms (Richardson et al 1995). Whales exposed to playbacks of 
drilling platform noise from a point south of Monterey, California, showed a statistically 
significant change in behavior in the form of slowing down or slightly changing course at a 
distance of 2 to 3 km (Malme et al 1983). Behavior interpreted as avoidance occurred at 250 
meters. In these and other experiments, approximately 50 percent of gray whales showed 
avoidance to playbacks of drilling platform noises at a level of 117 dB and production platforms 
at a level of 123 dB (Richardson et al 1995). The loudest noises measured by Gales (1983) at a 
distance of approximately 100 feet from southern California oil platforms was 130 dB. This 
noise would be expected to diminish to the 120 dB that is the approximate threshold for observed 
avoidance behavior at a distance of about 1000 feet (300 meters) from the platform. Gales (1983) 
estimated the distance that oil platform sounds would be audible to marine mammals. In the 
acoustic environment of southern California, he estimated that platform noises would not be 
detectable to whales beyond a distance of about 1.5 kilometers. These data suggest that 
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behavioral effects of platform noise would be limited to about 300 meters and, at most, 1 to 3 
kilometers from the platform. 

The limited available data suggest that stationary industrial activities producing continuous noise 
result in less dramatic reactions by cetaceans than do moving sound sources, particularly ships. 
Some cetaceans may partially habituate to continuous noise. Sea otters have been observed to 
show no evidence of changes in behavior during underwater playbacks of drillship, 
semisubmersible, and production platform sounds (Richardson et al., 1995).  Pinnipeds are often 
observed around offshore platforms and do not seem disturbed by drilling noises. These data 
suggest that drilling sounds from Platform Irene will be below the level determined to constitute 
acoustic harassment and are unlikely to have a significant adverse impact on marine mammals 
because behavioral responses, if any, would only occur within a few hundred meters or, at most, 
within three kilometers of the platform. 

Marine mammals also could be disturbed by vessels traveling to and from Platform Irene. 
Vessels are major contributors to overall background noise in the sea (Richardson et al., 1995). 
Sound levels and frequency characteristics are roughly related to ship size and speed. The 
dominant sound source is propeller cavitation. In general, pinnipeds and odontocetes tend to be 
tolerant of vessels. The level of avoidance of baleen whales to vessels appears to be related to the 
speed and direction of approaching vessels (Richardson et al., 1995). Whales often move away in 
response to strong or rapidly changing vessel noise, especially when a boat approaches directly. 
Gray whales have been observed to change course at a distance of 650 to 1,000 ft (200 to 300 m) 
in order to move around a vessel in their paths. On the other hand, some gray whales have not 
been observed to react until a ship is within 50 to 100 ft (15 to 30 m).  Humpback whales have 
been observed to avoid vessels and change behavior when a boat approached within a half mile.   

As shown in Table 2.2 of the Project Description, during normal operations there would be no 
increase in boat traffic to Platform Irene. During drilling of new wells, there would be an 
increase from 107 trips per year to 120 vessel trips per year, which is within the permitted FDP 
limits. Tug and crewboats have been found to emit sounds of 150 to 165 dB, just barely at the 
level considered to constitute acoustic harassment (Chambers Group, 1987).  Actual sound level 
measurements of work boats associated with Santa Barbara platforms ranged from 110 to 132 dB 
(Gales 1982).  Because the additional vessels represent a temporary incremental increase in boat 
traffic in the project area, the disturbance to marine mammals from vessel noise would be an 
insignificant impact. 

Because of the localized and temporary nature of the disturbance and the existing mitigation 
measures, noise impacts to marine mammals and seabirds caused by new operations and drilling 
activities are considered to be adverse but not significant.  

Mitigation Measures 
No mitigation measures have been identified. 

Residual Impact 
Because of the temporary (vessels) or low dB level (drilling) nature of the disturbance, noise or 
sound impacts from new operations and drilling to marine mammals and marine birds are 
adverse but not significant (Class III). 
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Impact # Impact Description Phase Residual 
Impact 

MB.5 Increased vessel traffic resulting from the proposed project 
drilling, production, and oil clean up response may impact 
marine mammals and marine turtles. 

Drilling 
 

Class II  

Marine Mammals 
Watkins (1986), Malme et al. (1989), and Richardson et al. (1991) have reported that noise from 
vessels elicit a startle reaction from gray whales and mask their reception capabilities. They also 
reported that avoidance and approach responses vary according to whale activity. Migrating gray 
whales have been observed to avoid the approach of vessels to within 200-300 m (Wyrick, 1954) 
or to within 350-550 m (Bogoslovskaya et al., 1981). Based upon the results of Wyrick (1954) 
and Bogoslovskaya et al. (1981), noise effects on gray whales from vessels can be expected to be 
limited to within 200-550 m of approaching vessels and to be sublethal and temporary. However, 
collisions between vessels and gray whales occur frequently. Twelve collisions resulting in six 
deaths of gray whales occurred off southern California between 1975 and 1980 (Patten et al., 
1980). Young gray whales, especially, are more likely to be hit by moving vessels (Laist et al. 
2001). In addition, three blue whales died offshore southern California during a two-week period 
in September 2007 and these deaths were attributed to ship strikes.   

A gray whale calf was severely injured offshore Morro Bay, California during installation of a 
trans-Pacific cable. The injury consisted of a severely cut tail stock and flukes completely 
severed off the animal. The extent of the injury (severing of the caudal peduncle) was consistent 
with a propeller strike (Harvey, 2001). Although the carcass of the calf was never recovered, it is 
unlikely that the injured calf traveled far from the location where it was observed (Harvey, 
2001). 

The frequency and duration of offshore support vessels would increase during the drilling of new 
wells although the increase would be within permitted levels. Support boat traffic during well 
drilling would increase from 107 trips per year to 120 trips per year. Since collisions between 
vessels and gray whales, a federally protected marine mammal species, and blue whales can 
result in severe injury or death, collisions are considered to be a significant impact. However, 
according to PXP, there have not been any collisions between their supply vessels and marine 
mammals. The supply vessels travel at the relatively slow speed of about 10 knots and stay in 
established vessel traffic corridors. In theory, the potential for a collision could be further 
reduced if supply vessels only traveled during the day. However, it is not feasible to limit these 
trips to daylight hours. The trip to and from Platform Irene takes 8 to 10 hours each way and 
because of the rough sea conditions in the Platform Irene area, trips are planned to load and 
unload during the calmest wind and sea conditions, which usually are in the early morning. To 
minimize trip time and be able to unload at the platform in the morning, the vessels must travel 
during at least a portion of the night.  

Very little information describing pinniped responses to vessels is available. Johnson et al. 
(1989) reported that northern fur seals can be wary and show an avoidance reaction to vessels at 
distances of up to one mile. Wickens (1994), however, reported that fur seals are often attracted 
to fishing vessels to feed. Sea lions in the water often tolerate close and frequent approaches by 
vessels, especially around fishing vessels. Sea lions hauled-out on land are more responsive and 
react when boats approach within 100 to 200 m (Peterson and Bartholomew, 1967).  Also, harbor 
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seals often move into the water in response to boats. Even small boats that approach within 
100 m displace harbor seals from haulout areas and less severe disturbance can cause alert 
reactions without departure (Bowles and Stewart, 1980; Allen et al., 1984; Osborn, 1985). 

Dolphins of many species tolerate or even approach vessels. Reactions to boats often appear to 
be related to the dolphins’ activity. Resting and foraging dolphins tend to avoid boats while 
socializing dolphins may approach them (Richardson et al., 1995). 

Riedman (1983) reported that while sea otters often allow close approaches by small boats, they 
tend to avoid high activity areas. He also noted that some rafting sea otters exhibit mild interest 
in boats at distances of a few hundred meters and are not alarmed. Garshelis and Garshelis 
(1984) reported that sea otters in Alaska tend to avoid areas with frequent boat traffic.  Udevitz et 
al. (1995) reported that sea otters tend to move away from approaching boats.  

Marine Turtles 
Noise from service-vessel traffic may elicit a startle reaction from marine turtles and produce a 
temporary sublethal stress (NRC, 1990). Service vessels could also collide with and injure 
marine turtles at the sea surface, but they are estimated to be at the sea surface for less than 4 
percent of the time (Byles, 1989; Lohoefener et al., 1990). Vessel-related injuries have not been 
reported in project waters but have been noted in the Gulf of Mexico. In the Gulf of Mexico, nine 
percent of stranded turtles examined showed signs of vessel injuries (USDOC, 1989).  

Although marine turtles could be harmed or killed by project related vessels, collision impacts 
are considered to be adverse but not significant.  Marine turtles are very rare in the project area 
and collisions with vessel traffic are not expected to occur. 

Mitigation Measures 

In addition to Mitigation Measure MB-1c, the following mitigation measure is required: 

MB-4 A marine mammal observer shall be employed on each vessel servicing Platform Irene 
as described herein. The observer shall be provided training which focuses on the 
identification of marine mammal species, the specific behavior of species common to 
the project area, and awareness of seasonal concentrations of marine mammals. The 
marine mammal observer shall be placed on all support vessels during the spring and 
fall gray whale migration periods and during periods/seasons having high 
concentrations of marine mammals in the project area, such as the early summer blue 
whale migration. The observer shall have no other responsibilities during periods 
when the vessels are in transit.  

 The observer shall have unobstructed views onboard each vessel and serve as lookout 
so that collisions with marine mammals can be avoided. Additionally, vessel operators 
or the applicant shall develop, submit for approval, and implement a contingency plan 
that focuses on avoidance procedures when marine mammals are encountered at sea. 
Minimum components of the plan include: 
a) Vessel operators will make every effort to maintain a distance of 1,000 feet from sighted 

whales and other threatened or endangered marine mammals or marine turtles. 
b) Support vessels will not cross directly in front of migrating whales or any other 

threatened or endangered marine mammals or marine turtles. Vessel operators shall avoid 
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travelling through blue whale feeding grounds and shall adjust transit routes to avoid 
large-scale krill populations during the annual blue whale migration period in the Santa 
Barbara Channel. 

c) When paralleling whales, support vessels will operate at a constant speed that is not faster 
than the whales. 

d) Female whales will not be separated from their calves. 
e) Vessel operators will not herd or drive whales. 
f) If a whale engages in evasive or defensive action, support vessels will drop back until the 

animal moves out of the area. 
g) Any collisions with marine wildlife will be reported promptly to the Federal and State 

agencies listed below pursuant to each agency’s reporting procedures. 
 

Stranding Coordinator, Southeast Region 
National Marine Fisheries Service 
Long Beach, CA 90802-4213 
(310) 980-4017 
 
Enforcement Dispatch Desk 
California Department of Fish and Game 
Long Beach, CA 90802 
(562) 590-5132 or (562) 590-5133 
 
California State Lands Commission 
Environmental Planning and Management Division 
Sacramento, CA 95825-8202 
(916) 574-1890 
 

MB-5 PXP shall make a yearly contribution of $90,000 toward establishing a marine 
mammal and sea bird impact mitigation fund. The funding shall be used for either 
facilities construction or operating costs associated with the rescue and rehabilitation 
of injured marine mammals and sea birds. This yearly contribution shall be in lieu of 
the applicant’s annual three (3) point Coastal Resource Enhancement Fund (CREF) 
assessment for biological resource impacts, as currently required by Condition N-1 of 
PXP’s Final Development Plan for the Point Pedernales Project. 

Residual Impact 
Trained vessel operators and marine mammal observers onboard support vessels and the 
implementation of a contingency plan that focuses on avoidance of marine mammals and marine 
turtles reduce the probability for collisions. Financial support of existing or new marine mammal 
rescue and rehabilitation efforts (Mitigation Measure MB-1c) will partially mitigate the effects of 
vessel-mammal collisions that do occur. With implementation of these measures, the impact is 
significant but mitigable (Class II). 
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Impact # Impact Description Phase Residual 
Impact 

MB.6 The uptake of sea water may result in impingement and 
entrainment of marine organisms. 

All operations 
 

Class III  

Seawater will be taken up at Platform Irene for firewater, washdown water, drilling, and 
workover and coolingwater. Seawater use will not increase under the proposed project. The 
intake of seawater subjects organisms in the water column to impingement and entrainment. 
Impingement occurs when large organisms, such as fishes and large planktonic invertebrates, 
become stuck on the intake screen. Entrainment is the drawing of small planktonic organisms 
through the screens and onto the platform. Seawater intake requirements for the proposed Project 
range from approximately 78.8 million gallons per year to 138.6 million gallons per year. 
Platform Irene has three intake sources, two at 120 foot water depth and one at 37 foot water 
depth.  All use 20 inch diameter pipes and are screened. Individual slot velocities are less than 
0.35 cubic feet per second.  The low intake velocities greatly reduce the chances of entrainment. 

Studies of impingement and entrainment by the once-through cooling systems of coastal power 
plants have identified significant adverse impacts on the marine environment primarily from 
entrainment (California Energy Commission, 2005). The loss of zooplankton, phytoplankton, 
and fish eggs and larvae represents the loss of productivity of hundreds of acres of coastal 
habitat. The intake of large amounts of seawater removes the young of fishes and invertebrates 
and also represents a loss to coastal food chains because many species feed on the plankton. 
However, these power plants take hundreds of millions of gallon per day of water into their 
cooling systems. The operations at Platform Irene would take, on the averageat maximum 
seawater usage, less than 0.4 million gallons per day. Washdown water is approximately 6800 
bbl per day, but only runs continuously when the platform is drilling. Firewater pumps are tested 
once per week for 30 minutes for a total of 90,000 gallons per week. Seawater uptake for cooling 
is a maximum of 500 barrels per day when the water-cooled heat exchanger is in use; however, 
electric fans are currently used.5  Because of the small volume of seawater intake, impacts would 
be adverse but insignificant. 

Mitigation Measures 
No mitigation measures are proposed. 

Residual Impact 
Because of the small volume of seawater intake, impacts would be adverse but insignificant 
(Class III). 
 

Impact # Impact Description Phase Residual 
Impact 

MB.7 Lighting on Platform Irene may have adverse effects on 
fishes and zooplankton 

All operations 
 

Class III  

 
Existing exterior lighting on Platform Irene conforms with platform lighting standards required 
by the MMS, Occupational Safety and Health Administration (OSHA), and the Coast Guard.  

                                                 
5  The water-cooled heat exchanger could be used in the future when ambient air temperatures warrant (electric fans aren’t as 

effective on warm days). 
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Table 5.5.15 describes the amount of existing lighting on Platform Irene. All exterior lighting is 
directed inward toward the platform.  No changes to existing levels of platform lighting are 
proposed or needed for the Tranquillon Ridge project.   

 
Table 5.5.15 Existing Exterior Lighting on Platform Irene  
 
Platform Area Number of Lights Watts per Light Total Watts 
Production Deck 60 150 9000 
 16 400 6400 
Sub Deck 11 150 1650 
 6 250 1500 
Weld Shop 6 400 2400 
Quarters Area 40 150 6000 
Cranes 6 250 1500 
 2 15 30 
 2 strobes -- 
Rig Floor 23 250 5750 
 6 80 480 
Derrick 20 70 1400 

TOTAL   36,110 

Artificial lighting at sea may have adverse impacts on marine organisms. Some forage fishes and 
plankton species may be attracted to the artificial lights of the platform, making them more 
vulnerable to predation (Shaw et al 2002). Bright lights at sea can attract predators such as 
marine birds, marine mammals and large predatory fishes that use the illumination of the lights 
to feed on fishes and plankton (N. Davis, Chambers Group, personal observations).  Predator 
attraction to bright lights has been observed on brightly lit dive boats and fishing vessels, but not 
specifically at oil platforms.  

In addition to attracting predators, artificial light may interfere with diel vertical migration by 
zooplankton and some species of fish.  Diel vertical migration by zooplankton to deep, poorly 
illuminated habitats during the day is thought to reduce the probability of attack by visual 
predators (De Robertis 2002). Zooplankton and some pelagic fishes come up into the 
phytoplankton- rich surface waters to feed when it is dark and they cannot be seen by visual 
predators. The migration responds to changes in light intensity and water column temperature 
structure (Record and de Young 2006). Artificial lighting from oil platforms might interfere with 
the light intensity cues of vertically migrating fishes and zooplankters, and prevent them from 
feeding in the nutrient and phytoplankton-rich surface waters at night.  

The impacts of artificial lighting on fishes and zooplankton, if they occur, would be limited to 
the approximately 100 meter illuminated area around the platform.  Because of the limited 
spatial effects of the lighting compared to the widespread distribution of zooplankton and pelagic 
fishes and the speculative nature of these impacts, lighting impacts on zooplankton and fish are 
considered to be adverse but not significant (Class III). 

Mitigation Measures 

No mitigation measures are identified. 
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Residual Impact 

Because of the localized spatial extent of lighting, impacts on fishes and zooplankton would be 
adverse but insignificant (Class III). 

Artificial Lighting Impacts to Xantus’ Murrelet and Other Seabirds 

Night lighting on offshore platforms has the potential to attract seabirds, especially nocturnal 
seabirds such as alcids, storm-petrels and shearwaters. Intense source points of light, such as oil 
platforms, can attract marine birds from large areas (Montevecchi, 2006). A large vertical 
structure with a bright source of light in an environment that is otherwise flat and dark at night 
presents a conspicuous visual cue and a sharp contrast to the nocturnal darkness (Wiese et al., 
2001).  The attraction to light by some nocturnal feeding seabirds has been hypothesized to result 
from their exploitation of vertically migrating bioluminescent prey and from a predilection to 
orient to star patterns (Montevecchi, 2006). 

Artificial night lighting attracts seabirds and disrupts their normal breeding and foraging 
activities (Wolf, 2007).  Seabirds have been known to circle oil platforms and flares and to fly 
directly into lights (Wiese et al., 2001).  Migrating passerines (land birds) and seabirds have been 
observed to circle platforms continuously for hours to days6 and to fall to the ocean or land on 
the platforms exhausted and emaciated (Montevecchi, 2006; Wolf, 2007). This continuous 
circling within the illumination or around artificial lights by birds is known as light entrapment.  
Seabirds also may collide with lights or structures around lights (Montevecchi, 2006; Wolf, 
2007).  In 1991, two Ashy storm-petrels (Oceanodroma homochroa) were recovered dead on 
Platform Hondo in the Santa Barbara Channel, although it is not known what killed them (Carter 
et al., 2000).  A potential indirect effect of light attraction is that it can make the seabirds more 
vulnerable to predators either by illuminating them so that they can be seen by visually foraging 
predators such as owls and peregrine falcons or by exhausting them through light entrapment and 
making them less able to escape (Wolf, 2007). 

On May 14 through 16, 2007, biologists from Storrer Environmental Services made nighttime 
observations of birds and bird behavior at Platform Irene (Storrer, 2007a, b).  The drill tower and 
support cranes were illuminated and there were numerous exterior safety lights on all three decks 
of the platform.  Cumulatively, the artificial lighting illuminated an area around the platform of 
approximately 100 yards.  Storrer observed aggregations of Wilsons phalaropes (Phalaropus 
tricolor) circling the platform, 10 to 30 feet above the water.  He observed about 300 total 
phalaropes circling continuously until the first light of dawn.  At no time did they land on the 
water to forage (phalaropes feed by sitting on the water and spinning around picking prey from 
the water's surface).  Storrer also observed flocks of passerines that appeared to be attracted to 
the lights on the platform.  Evidence of disorientation (e.g., flying directly toward, and making 
contact with, high intensity lights and also flying toward banks or rows of lights, then straight up 
just in front of the lights) was observed. Fatigue also appeared to manifest as the survey 
progressed:  birds landed on the deck and on equipment, appearing wet and listless and were 
easily approached.  One Nashville warbler (Vermivora rufivapilla) was captured by hand and 
examined for injuries.   It appeared tired but not injured. In addition, a sooty shearwater (Puffinus 

                                                 
6  Birds entrained in intense artificial light often circle the source for hours to days, especially during overcast conditions, when 

they are reluctant to fly outside the sphere of illumination into darkness. 
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griseus) was found on deck and easily captured by hand.  The shearwater was released and flew 
away the next morning.  No mortality or injury to any birds was observed. 

The Xantus’ murrelet (Synthlioramphus hypoleucus) is among the least numerous of alcids and 
has been adversely affected by predators on its nesting islands (Karnovsky et al., 2005).  The 
Xantus’ murrelet is a nocturnally foraging seabird susceptible to light attraction (Wolf, 2007; 
Carter et al., 2000; Tuchton and Jacobson, 2005).  Researchers at the San Benito Islands in Baja 
California, where the species has a sizable breeding population, have repeatedly seen murrelets 
suffer injury at light sources due to exhaustion from continual attraction and fluttering near lights 
or collision with lighted structures (Tuchton and Jacobson, 2005).  Artificial light pollution is 
listed as a major threat to Xantus’ murrelets in the Status Review of Xantus’ Murrelet (Burkett et 
al., 2003) which provided evidence for the State to list the species as threatened.  The California 
Department of Fish and Game has promulgated regulations requiring a permit for squid fishing 
using light attraction to reduce potential impacts  on seabirds (CDFG, 2007; 14 CCR 149). 

In addition to Xantus’ murrelet, the ashy storm-petrel which nests on the northern Channel 
Islands and may also nest on Vandenberg Air Force Base (Jensen et al., 2005) could be affected 
by the night lighting of Platform Irene (Wolf, 2007).   

Conclusion:  Storrer's observations indicate that night lighting on Platform Irene does appear to 
attract birds. It is not known if birds attracted by platform lights eventually suffer increased 
mortality or reduced breeding success because of the expenditure of time and energy during light 
entrapment.  However, the waste of time and energy caused by light entrapment could keep 
migrating seabirds from reaching their breeding grounds.  Furthermore, the holding or trapping 
effect of intense light can deplete the energy reserves of migrating birds and could have 
repercussions on survival and subsequent reproduction.  Breeding seabirds may be more likely to 
suffer adverse effects because light entrapment increases their time away from their nests, 
leaving the nests vulnerable to predation.  In addition, time and energy spent circling lights may 
prevent breeding birds from capturing enough food to feed their young.  However, even if birds 
that spend time entrapped by platform lights do become more vulnerable to predation or suffer 
reduced breeding success, it is not known if such effects are significant at the population level.   

The artificial night lighting on Platform Irene could have an adverse effect on individuals and 
potentially on populations of sensitive bird species, specifically the threatened Xantus’ murrelet 
and the ashy storm-petrel, a California Species of Special Concern.  These species are known to 
occur in some years in relatively low densities in the vicinity of Platform Irene during both the 
breeding and non-breeding seasons, and are nocturnal foragers known to be attracted to artificial 
lighting.  At this time, existing information is insufficient to determine whether the impact of 
Platform Irene illumination on seabirds is significant.  Although the platform lights do appear to 
attract seabirds, it is not known whether such attraction significantly disrupts migration or 
foraging behavior.  Xantus’ murrelets primarily nest and forage to the south of Platform Irene, in 
the Southern California Bight (approximately from Point Conception south to just south of San 
Diego).  Platform Irene and several other platforms much closer to the Xantus’ murrelet nesting 
areas, have been operating for 20 years or longer with no indication that the platform lighting has 
significantly affected the Xantus’ murrelet or other seabird species.  The California Department 
of Fish and Game has stated that: 
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“The Department is not aware of any interactions between offshore oil platforms, 
including Platform Irene, and Xantus’ murrelets, though field studies have not 
been conducted.  There is also a general lack of information on the nighttime 
habits of murrelets and their interactions with oil production platforms.  Because 
field studies have not occurred, it is unknown if the impacts that have been seen 
between these birds and vessels on the ocean surface may also be occurring on the 
waters surrounding Platform Irene.”  (CDFG, 2007) 

While the CDFG has not determined that Xantus’ murrelets are being taken as a result of 
interactions with night-lighting on Platform Irene, they have recognized that “…because the 
murrelets are known to seasonally inhabit the waters adjacent to Platform Irene, these birds are 
known to be attracted to night-lighting, and Platform Irene uses 36,000 watts in total of high 
intensity lights, there is potential for impacts to murrelets” (CDFG, 2007). In light of this 
potential, the CDFG has recommended certain measures be taken when murrelets are present in 
the area to minimize the potential impacts. These measures include: 

 
1. Minimize use and wattage of night lighting to the extent feasible while not 

compromising safety, spill detection capabilities, or platform operations. 
 
2. Shield lights, cover filaments, direct downward as much as feasible. 
 
3. Vessels associated with the platform comply with low wattage / shielding / 

filament-covering measures. 
 
4. Develop a monitoring program for the waters around Platform Irene that 

includes Xantus’ murrelet, ashy storm petrel, and Cassin’s auklet.  This 
program will be developed with input from murrelet experts and take into 
consideratiuon various murrelet behaviors, along with their seasonal 
movements. 

 
A protocol for monitoring the Xantus’ murrelet and other seabird species at Platform Irene that 
incorporates the elements listed above should be developed by PXP in coordination with CCC, 
MMS, and CDFG staff.  Lights on Platform Irene already are shielded and directed downward to 
the extent feasible.  PXP should reduce wattage on the platform where feasible and investigate 
the potential for vessel operators to reduce and shield their vessel lights when in service to 
Platform Irene at night including during night-time transit to and from the platform.  These 
lighting and seabird monitoring measures should be detailed and implemented through the 
Coastal Commission’s consistency review process.  

5.5.5 Impact Analysis for the Alternatives 
Detailed descriptions of the various alternatives have been provided in Chapter 3.0. This section 
provides a discussion of the marine biology impacts of the various alternatives.  

5.5.5.1 No Project Alternative 

Scenarios 2 and 3.  As discussed in Section 3.2, under the No Project Alternative Scenarios 2 
and 3, production of the federal portion of the Tranquillon Ridge field would and would not 
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occur, respectively.  However, no extension of life of Point Pedernales facilities (Platform Irene, 
pipelines, and LOGP) is assumed under either scenario.   

Impact MB.1 – Oil Spills: Impacts to marine organisms resulting from oil spills would be 
reduced to what exists for the current operations (i.e., baseline).  

Impact MB.2 – Muds Discharge:  Impacts due to the discharge of drilling muds and cuttings 
into the ocean would be reduced from those for the proposed project. This alternative Scenarios 2 
and 3 would eliminate the 22 to 30 wells to be drilled under the proposed project over a 15 year 
period. Hence, the volume of drilling muds and cuttings that would be discharged into marine 
waters would be reduced substantially. Impacts caused by the release of muds and cuttings 
would occur over a shorter period of time and be reduced because of the smaller volume that 
would be discharged. This impact would still be considered adverse but not significant (Class 
III). Mitigation Measure MB-2 would apply to Scenarios 2 and 3 this alternative. 

Impact MB.3 – Produced Water Discharge:  Impacts associated with the discharge of produced 
water would be no more than the current operations. The majority of the produced water would 
continue to come from Point Pedernales Field wells. The Tranquillon Ridge wells would not 
increase the produced water levels above the peak levels that would occur for just the Point 
Pedernales Field. PXP is not currently discharging all of its produced water at Platform Irene.  If, 
in the future, PXP chooses to treat the produced water to NPDES permit standards, it would then 
be discharged at the platform. This could occur with or without the Tranquillon Ridge project 
and would not require new permits or approvals. Implementation of this alternative Scenarios 2 
and 3 would not affect impacts related to produced water discharge. This impact is adverse, but 
not significant (Class III). 

Impact MB.4 – Noise:   Impacts associated with noise disturbance to marine mammals and 
marine birds are less than the proposed project. Noise impacts for the proposed project are 
primarily due to increased drilling activities and vessel and aircraft traffic to support the drilling 
operations. Under this alternative Scenarios 2 and 3, no drilling activities would occur be the 
same as, or less than, current operations (primarily well workovers) and would  Noise impacts 
would still occur during this over a shorter drilling period as operations decline. This impact 
would still be considered adverse but not significant (Class III). 

Impact MB.5 – Vessel Traffic:  Impacts due to vessel and marine mammal collisions would be 
less than the proposed project. The reduced number of wells would reduce the number of vessel 
trips thereby reducing the potential for collisions. This impact would still be considered 
significant but mitigable (Class II). Mitigation Measures MB-1c and MB-4 and MB-5would 
apply to this alternative Scenarios 2 and 3. 

Impact MB.6 - Impingement and Entrainment:  Impingement and entrainment from seawater 
uptake at Platform Irene would remain the same as existing conditions (baseline).  

Impact MB.7:  The impacts of lighting on non-avian marine organisms would remain the same 
as the existing conditions (baseline) and would be the same as for the proposed Project, adverse 
but not significant (Class III). 
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Options for Meeting California Fuel Demand.  The relative impacts to marine biology 
associated with the various options for meeting California fuel demand are summarized in Table 
5.5.16. 
 

Table 5.5.16 No Project Alternative Comparison to Options for Meeting California 
Fuel Demand, Marine Biology 

 
Source of Energy Impacts 

Other Conventional Oil & Gas 
Domestic onshore crude oil and gas Would eliminate marine biology impacts. 
Increased marine tanker imports of crude oil Marine biology impacts would be increased. 
Increased gasoline imports1 Would eliminate marine biology impacts. 

 

Increased natural gas imports (LNG) 
 

Marine biology impacts would increase with LNG 
tankering and/or development of offshore ports. 

Alternatives to Oil and Gas 
Fuel Demand Reduction: increased fuel efficiencies, 
conservation, electrification2 

 

     Alternative transportation modes Proposed project impacts would be eliminated. 
     Implementation of regulatory measures Proposed project impacts would be eliminated. 
     Coal, Nuclear, Hydroelectric 
 

Proposed project impacts would be eliminated.  Marine 
biology impacts unlikely for coal or hydroelectric.  
Coastal nuclear plants could result in marine biology 
impacts. 

Alternative Transportation Fuels  
     Ethanol/Biodiesel3 Proposed project impacts would be reduced. 
     Hydrogen2 Proposed project impacts would be eliminated. 
Other Energy Resources2  
     Solar2,4 Proposed project marine biology impacts would be 

eliminated. 
     Wind2,4 
 

Proposed project marine biology impacts would be 
eliminated.  Development of offshore wind 
infrastructure could result in marine biology impacts. 

 

     Wave2,4 
 

Proposed project marine biology impacts would be 
eliminated.  Development of wave energy extraction 
infrastructure could result in marine biology impacts. 

Footnotes: 
1.  Pipeline and tanker truck import from out-of-State assumed. 
2. Assumes that Tranquillon Ridge production would not be replaced with other petroleum-based energy supply. 
3. Assumes ethanol and biodiesel used as blends only and therefore would reduce, but not eliminate Tranquillon Ridge 

or equivalent production.  
4.  Assumes, large centralized facilities. 

5.5.5.2 VAFB Onshore Alternative 
Development of the Tranquillon Ridge Field from VAFB would reduce or eliminate impacts to 
marine resources from the proposed project. The only potential impacts to marine resources from 
the VAFB Onshore Alternative would be the potential discharge of produced water from 
Platform Irene (if the NPDES permit is modified to allow it) under Produced Water Scenario 1 or 
a spill from a pipeline rupture or due to upset conditions at the drilling/production site if the oil 
reaches ocean waters. 
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Impact MB.1 - Oil Spills:  The VAFB Onshore Alternative would reduce the risk of oil spills 
compared to the proposed project. The risk of an oil spill from Platform Irene or associated 
offshore pipelines would be reduced to the baseline conditions.  There is a small chance that an 
oil spill from a rupture of the new pipeline or upset conditions at the drilling/production site 
could reach ocean waters. The chances of oil from the onshore pipeline or drilling/production 
sites reaching the ocean are nominal because the alternative facilities would be landward of the 
railroad tracks. The railroad tracks run along a berm that forms a partial barrier to flows. 
However, under high flow conditions, spilled oil might reach ocean waters via one of the 
drainages crossed by the pipeline. Spilled oil that did reach the ocean from this alternative would 
be close to important seabird and shorebird areas at the Santa Ynez River mouth, Point 
Pedernales, Point Arguello and Rocky Point as well as areas frequented by sea otters and harbor 
seals. Mitigation Measure MB-1 would apply. For the VAFB Onshore Alternative, the Oil Spill 
Response Plan should specifically detail methods to keep oil spilled into creeks and drainages 
from reaching the ocean and on ways to protect sensitive marine resources along the southern 
VAFB coast should spilled oil enter the ocean (see Mitigation Measure CRF/KH-3). Although 
mitigation measures would reduce potential oil spill impacts, such impacts cannot be completely 
avoided. Therefore, oil spill impacts have the potential to be significant (Class I). 

Impact MB.2 – Muds Discharge: The discharge of drilling muds and cuttings into the ocean at 
the platform would be eliminated. Therefore, impacts to the marine biota would not occur.  

Impact MB.3 - Produced Water Discharge:  Under Produced Water Scenarios 2 and 3, treated 
produced water would be re-injected onshore either at the onshore drilling and production site or 
the LOGP. Under either of these scenarios, no impacts associated with the Tranquillon Ridge 
Project would occur to marine life from produced water discharges. Under Produced Water 
Scenario 1, produced water from the VAFB Onshore Alternative would be treated at the LOGP 
and then sent to Platform Irene where it would either be re-injected or possibly discharged to the 
ocean. If produced water were re-injected, impacts to marine life would not be expected. If 
produced water were discharged to the ocean (requiring a modification to the NPDES discharge 
permit or a new individual permit, see Section 5.6.5.2), the impacts would be similar to those 
described for Impact MB.3 of the proposed project and Mitigation Measure MB.3 would apply. 

Impact MB.4 - Noise:  Impacts to marine organisms from noises associated with offshore 
activities such as drilling and vessel traffic would remain the same as the existing (baseline) 
condition. The VAFB Onshore Alternative would not have the potential for noise impacts to 
marine animals. 

Impact MB.5 - Vessel Traffic:  No vessel traffic would be associated with the VAFB Onshore 
Alternative.  Therefore, there would be no potential for impacts to marine organisms from vessel 
traffic associated with this alternative. 

Impact MB.6 Impingement and Entrainment. The VAFB Onshore Alternative would not 
require the use of Platform Irene (except for disposal under Produced Water Scenario 1). 
Therefore, there would be little potential for impingement and entrainment under this alternative. 
Impingement and entrainment from seawater uptake at Platform Irene would be the same as 
existing baseline conditions.   
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Impact MB.7:  The impacts of lighting on non-avian marine organisms would remain the same 
as the existing conditions (baseline) and would be the same as for the proposed project, adverse 
but not significant (Class III). 

5.5.5.3 Casmalia East Oil Field Processing Location  
There are no additional impacts identified for this alternative. Impacts MB.1 through MB.67 
would be the same as identified for the proposed project. Mitigation Measures MB-1, MB-2, 
MB-3 and MB-4, and MB-5 would apply. 

5.5.5.4 Alternative Power Line Routes to Valve Site # 2  
There are no additional impacts identified for this alternative. Impacts MB.1 through MB.67 
would be the same as identified for the proposed project. Mitigation Measures MB-1 through 
MB-45 would apply. 

5.5.5.5 Replacement of Oil Emulsion Pipeline from Platform Irene to LOGP  
Potentially, hard-bottom habitats could be impacted from pipeline installation activities. 
However, surveys indicate that hard-bottom habitats do not occur along the proposed pipeline 
corridor. Hence, impacts to hard bottom communities are not expected due to this alternative. 

Impact MB.1 – Oil Spills: Impacts to marine organisms from oil spills remain the same as for 
the proposed project. However, due to the newer pipe, the spill frequency would be reduced. 
This impact would still be considered significant (Class I). Mitigation Measure MB-1 would 
apply to this alternative. 

Impact MB.2 – Muds Discharge: Impacts resulting from the discharge of drilling muds and 
cuttings into the ocean remain the same as for the proposed project (Class III).  

Impact MB.3 – Produced Water Discharge: Impacts due to the discharge of produced water 
remain the same as for the proposed project (Class III).  

Impact MB.4 – Noise: Impacts associated with noise disturbance to marine mammals and 
marine birds would increase. Installation of the emulsion pipeline is estimated at 7.5 weeks and 
would require additional equipment and more boat trips than for the proposed project. Noise 
caused by construction activities and helicopters would increase along the pipeline corridor 
during the installation phase. The literature indicates that marine species could be displaced from 
the installation corridor to adjacent areas but there is no indication that they would be affected 
deleteriously by the noise (Richardson et al., 1995). Because the noise generated from this 
alternative would be highly localized and short-term in nature, adverse impacts to the marine 
mammals and marine birds in the area are not expected to occur from this alternative. This 
impact would still be considered adverse but not significant (Class III). 

Impact MB.5 – Vessel Traffic: Impacts to marine mammals caused by collisions or encounters 
with offshore vessels could increase. Additional vessels such as tug boats, supply boats, and 
barges would be needed during the pipeline installation phase. However, the installation phase is 
estimated at 7.5 weeks so the likelihood of marine mammal collisions with vessels due to this 
alternative is low. Mitigation Measures MB-1c and MB-4  and MB-5 would apply to this 
alternative. This impact would still be considered significant but mitigable (Class II).  
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Impact MB.6 - Impingement and Entrainment:  Impingement and entrainment of marine 
organisms due to seawater intake at Platform Irene would be the same as for the proposed 
project. Impacts would be adverse but insignificant (Class III). 

Impact MB.7:  The impacts of lighting on Platform Irene on non-avian marine organisms would 
be the same as for the proposed Project. Additional offshore lighting on construction vessels 
would have the potential to attract seabirds and affect other marine organisms during night-time 
construction activities. Impacts to non-avian marine organisms are adverse but not significant 
(Class III).   
 

Impact # Impact Description Phase Residual 
Impact 

MB.78 The burial of the pipeline would disturb soft-bottom 
habitats. 

Construction Class III 

The burial of the pipeline from the shoreline to 4,000 feet offshore would disturb soft-bottom 
habitats and potentially destroy populations of benthic invertebrates residing along the 
installation corridor.  

Divers using hand-held air jets would bury the pipeline to a depth of 3 to 6 feet. The air jets 
pump seawater under the pipeline to displace sand. The displacement causes the pipeline to settle 
to the desired depth beneath the surface of the sediments. 

The damage to the benthic invertebrates due to the physical disturbance caused by pipeline 
installation would be adverse but not significant. The area impacted by habitat disturbance would 
be limited to the pipeline corridor. Although benthic invertebrates would be killed, because areas 
adjacent to the corridor would not be disturbed, recolonization and recruitment of benthic 
invertebrates into disturbed areas is expected to occur rapidly. The number of invertebrate 
organisms that will be lost would be comparatively low and represent species that are not 
considered rare or endangered. Loss of these organisms is unavoidable but the invertebrate 
community should recover within a few months after installation is completed.  

Several factors are reported to be important in determining the rate at which a disturbed site is 
recolonized by species. A mobile adult stage of nearby species and small areas of disturbance 
allow for faster recolonization. Dauer and Simon (1976), Levin (1984), and de Groot (1979a) 
reported that the recolonization process is highly influenced by the similarity of the new altered 
substrate to nearby unaltered sediments. In extreme cases of sediment disturbance, de Groot 
(1979b) estimated two to three years for recovery following sand and gravel mining, and 
Pfitzenmeyer (1970), found that infaunal populations recovered to their original condition in 18 
months after dredge spoil disposal. 

Other studies of dredged areas have found rapid recovery (Harrison, 1967; Cronin et al., 1971; 
Conner and Simon, 1979). In several cases, while the biomass may reach pre-dredging condition, 
the diversity and distribution of species do not always replicate the pre-existing condition (May, 
1973; Oliver et al., 1977; de Groot, 1979a).  This was largely attributed to opportunistic species 
that were able to move rapidly into unoccupied areas and were the first organisms to settle 
(Desbruyers et al., 1980; Levin and Smith, 1984; Grassle, 1985). 
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Compared to sand and gravel mining and dredging spoil operations, the area disturbed by 
pipeline installation would be small. Also, sediments that would be displaced and deposited 
during the burial process would be similar in nature to adjacent locations. Because of the fairly 
short time observed with more extensive projects such as sand and gravel mining and dredge 
spoil disposal, it is estimated that recovery from disturbance caused by pipeline burial would 
occur on a time scale of months rather than years. Hence, impacts to benthic invertebrates from 
the installation of the new emulsion pipeline are considered to be adverse but not significant 
(Class III).  

Mitigation Measures 
No mitigation measure has been identified. 

Residual Impact 
Because of the temporary and localized nature of the disturbance, impacts to benthic 
invertebrates caused by the installation of the new emulsion pipeline are considered to be 
adverse but not significant (Class III). 

5.5.5.6 Alternative Drill Muds and Cuttings Disposal  

Inject Drill Muds and Cuttings into Reservoir  

Impact MB.1 – Oil Spills: All impacts to marine organisms resulting from oil spills remain the 
same as for the proposed project.  

Impact MB.2 – Muds Discharge: The discharge of drilling muds and cuttings into the ocean 
would be eliminated. Therefore, impacts to the marine biota would not occur.  

Impact MB.3 – Produced Water Discharge: Impacts associated with the discharge of produced 
water remain the same as for the proposed project.  

Impact MB.4 – Noise: Impacts associated with noise disturbance to marine mammals and 
marine birds essentially remain the same as for the proposed project.  

Impact MB.5 – Vessel Traffic: Impacts due to vessel and marine mammal collisions remain the 
same as for the proposed project.  

Impact MB.6 - Impingement and Entrainment:  The impacts of seawater intake at Platform 
Irene would be the same as for the proposed project. 

Impact MB.7 - Lighting:  The impacts of lighting on non-avian marine organisms would be the 
same as for the proposed project, adverse but not significant (Class III). 

Impact MB.87 – Pipeline Burial:  Pipeline burial would disturb soft bottom habitats, This 
impact would not apply to this alternative. 

Transport Drill Muds and Cuttings to Shore for Disposal 

Impact MB.1 – Oil Spills: All impacts to marine organisms resulting from oil spills remain the 
same as for the proposed project.  
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Impact MB.2 – Muds Discharge: The discharge of drilling muds and cuttings into the ocean at 
the platform would be eliminated. Therefore, impacts to the marine biota would not occur.  

Impact MB.3 – Produced Water Discharge: Impacts associated with the discharge of produced 
water remain the same as for the proposed project.  

Impact MB.4 – Noise: Impacts associated with noise disturbance to marine mammals and 
marine birds would be the same as the proposed project. Noise impacts for the proposed project 
are primarily due to increased drilling and vessel operations, and aircraft traffic. Under this 
alternative, vessel trips would be the same because the muds and cuttings would be taken ashore 
on the return trips of the regularly scheduled supply boats. This impact is considered adverse but 
not significant (Class III).  

Impact MB.5 – Vessel Traffic: Impacts due to vessel and marine mammal collision would be the 
same as for the proposed project. As discussed above for Impact MB.4, vessel trips would 
remain the same as the proposed project. This impact is considered significant but mitigable 
(Class II) with mitigation.  Mitigation Measures MB-1c and MB-4 and MB-5would apply to this 
alternative. 

Impact MB.6 - Impingement and Entrainment:  The impacts of seawater intake at Platform 
Irene would be the same as for the proposed project. 

Impact MB.7 - Lighting:  The impacts of lighting on non-avian marine organisms would be the 
same as for the proposed project, adverse but not significant (Class III). 

Impact MB.78 - Pipeline Burial:  would disturb soft bottom habitatsThis impact would not 
apply to this alternative. 
 

Impact # Impact Description Phase Residual 
Impact 

MB.89 Marine organisms would be impacted by accidental 
discharge of drilling muds and cuttings during transit to 
shore. 

Drilling Class III 

This alternative would eliminate the localized impacts to marine resources of discharge of muds 
and cuttings at the platform. With this alternative, there would be a risk of an accidental release 
of drilling muds during a vessel accident (e.g., a collision).  In addition, the risk of accidental 
spills would increase as the muds and cuttings are transferred to and from the boats. Spillage in 
tranquil sea conditions where dilution and dispersion are reduced could result in impacts to 
shoreline biota.  However, there is a low risk of a drilling muds release during transit to shore 
and if released, the volume would be small and impacts transitory.  This impact to kelp and other 
nearshore resources is considered to be adverse but not significant (Class III). 

Mitigation Measures 
See Mitigation Measures MWQ-3 and MWQ-4. 

Residual Impact 
Because any release would be of limited volume, impacts to the shoreline biota associated with 
this alternative are deemed to be adverse but not significant (Class III). 
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5.5.6 Cumulative Impacts  
For marine biology issues, the relevant cumulative projects addressed are limited to the offshore 
oil and gas projects summarized in Sections 4.2 and 4.3. The onshore development projects 
discussed in Section 4.4 would not impact marine biology.  
Under the cumulative project scenario, several offshore energy projects could occur in the same 
area as the proposed project. As outlined by the MMS (MMS, 2005), the following cumulative or 
compounding impacts related to marine biology could potentially occur:  

Impact MB.1 – Oil Spills: Oil spills resulting from the proposed project may impact marine 
organisms in the project area. The additional cumulative projects outlined in Section 4.2 and 4.3 
would increase the probability for oil spills to occur and the potential size of those spills. Hence, 
oil spill impacts to marine organisms would increase significantly, and the proposed project’s 
incremental contribution to these impacts would also be considered significant.   

Impact MB.2 – Muds Discharge: Each of the additional cumulative projects would be expected 
to discharge drilling muds and cuttings. The impacts from the discharges would be expected to 
be the same as for the proposed project. Because of the dilution and localized dispersion of each 
discharge, drilling muds or cutting depositions would not be expected to compound or 
accumulate in any specific area. Hence, cumulative impacts, including the proposed project’s 
contribution to them, would not be expected to be significant. 

Impact MB.3 – Produced Water Discharge: The discharge of produced water from Platform 
Irene may potentially impact marine organisms in the project area. Each of the cumulative 
projects would be expected to discharge produced water. Because of the dilution and localized 
dispersion of each produced water discharge, impacts would not be expected to compound or 
accumulate in any specific area. Therefore, cumulative impacts, and the proposed project’s 
incremental contribution to them, would not be expected to be significant.  

Impact MB.4 – Noise: Noise caused by future offshore development activities would disturb 
marine mammals and seabirds. The additional future offshore projects in the northern Santa 
Maria Basin that are summarized in Sections 4.2 and 4.3 would increase the number of vessels 
and aircraft that operate in the project area. The number of these trips could increase 
substantially. However, because noise and sounds generated from the proposed project are highly 
localized and/or short-term in nature, its incremental contribution would not be expected to 
significantly compound or accumulate noise-related impacts.  Cumulative impacts would not be 
expected to be significant.    

Impact MB.5 – Vessel Traffic: Increased vessel traffic resulting from the proposed project may 
impact marine mammals. Vessel traffic would also increase as the result of development of the 
additional offshore energy projects outlined in Sections 4.2 and 4.3. The probability for 
collisions between project vessels and marine mammals could increase substantially. With 
implementation of the mitigation measures outlined in Section 5.5.4, the proposed project’s 
incremental contribution to these cumulative impacts would not be expected to be significant. 
Similarly, overall cumulative vessel traffic impacts associated with future offshore development 
would not be anticipated to be significant if mitigating measures such as those outlined in 
Section 5.5.4 were applied. 
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Impact MB.7 - Lighting:  As presented in Sections 4.2 and 4.3, there is limited potential for the 
development of new offshore light sources in offshore California federal and State leases.  While 
most of the cumulative projects would involve the use of existing platforms, pipelines, and 
processing facilities to the maximum extent feasible, or the development of the offshore leases 
from an onshore location, Section 4.2.5 describes the potential for up to four new platforms 
offshore of the Gaviota Coast (one platform) and northern Santa Maria Basin (three platforms) 
The proposed project would not involve a new offshore light source, but a continuation of the 
existing lighting conditions on Platform Irene.  All of the existing offshore oil platforms in the 
Southern California Bight and Santa Maria Basin have the potential to adversely affect seabirds, 
including the State threatened Xantus' murrelet and ashy storm petrels, a California Species of 
Special Concern.  In addition, vessels operating in these areas, especially fishing vessels that use 
bright lights to assist with fishing, have the potential to attract and harm seabirds.  Because of its 
distance from Xantus’ murrelet nesting areas on the Channel Islands, the contribution of 
Platform Irene lighting on potential impacts related to artificial lighting to this species would be 
nominal compared to platforms in the Southern California Bight, which are closer to the nesting 
islands and within the usual foraging range of breeding birds. 

5.5.7 Mitigation Monitoring Plan 
 

Mitigation 
Measure Plan Requirements and Timing 

Method of 
Verification 

Timing of 
Verification 

Party 
Responsible 

For 
Verification 

MB-1a The November 2004 Core OSRP and July 2005 
Supplement shall be updated to incorporate 
changes in platform activities that result from the 
proposed project. For example, the plan shall 
incorporate detailed response procedures for 
marine oil spills resulting from a blowout if wells 
producing the Tranquillon-Ridge field are 
expected to be free flowing. Worst-case 
discharge scenarios shall be updated accordingly. 
In addition, lessons learned from the cleanup of 
the 1997 oil spill shall be incorporated into the 
Response Plan. The efficacy of various 
containment and cleanup techniques applied 
during the 1997 spill shall be evaluated with 
regard to potential future spills. Hindcasts of the 
observed oil-spill trajectory shall be used to 
improve site-specific trajectory models. Potential 
ecological damage resulting from cleanup 
techniques applied in 1997 shall be discussed. 
The updated OSRP shall specifically detail 
methods to reduce impacts to sea otters and 
pinniped colonies should a spill occur. This 
discussion shall include methods for preventing 
oil from reaching pinniped colonies and places 
where otters congregate, and detailed protocols 
for handling and rehabilitation of oiled otters and 
pinnipeds.  Specific methods to avoid disturbing 
pinniped colonies during cleanup activities shall 
be identified. The updated OSRP shall also re-

Review of 
OSRP and 

annual training 
logs.  

Prior to 
drilling 

followed by 
annual audits 
of the OSRP 
and training 

logs and 
manuals 

SBC P&D, 
CSLC, CCC, 
CDFG, MMS 
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Mitigation 
Measure Plan Requirements and Timing 

Method of 
Verification 

Timing of 
Verification 

Party 
Responsible 

For 
Verification 

evaluate the toxicity of Corexit 9527 and its 
inclusion as a potential dispersant for the 
Tranquillon Ridge project, based on current 
information. 
The personnel and training sections of the OSRP 
shall be updated to identify training requirements 
for all personnel who would respond to oil spills. 
At a minimum, new personnel shall be trained 
immediately in the overall operational aspects of 
oil spill response, including the proper use of all 
equipment that would be utilized in spill 
response. Annual training for all personnel shall 
also be included in the OSRP. The annual 
training shall include training in the operation of 
new equipment that may be utilized in oil spill 
response, retraining in the operation of existing 
equipment, and review of the oil spill response 
requirements that are identified in the OSRP. 

MB-1b In order to provide a baseline for shoreline clean-
up efforts in the event of a spill, the applicant 
shall contribute to the funding of a program to 
document the amount, variability, and chemical 
fingerprint of the tar normally present in the 
intertidal zone within the potential oil spill zone. 
The program shall include both visual 
observations and chemical sampling of tar along 
five segments (less than or equal to one-mile 
each) of shoreline located within the area of the 
coast located between Point Sal and Point 
Conception. The program shall continue for as 
long as Tranquillon Ridge Field development is 
occurring or until analysis of the collected data 
indicates that extension of sampling will not 
significantly increase understanding of the 
pattern of tar deposition and improve 
documentation of the baseline. 
The amount of tar shall be estimated and its 
chemical fingerprint determined, based on the 
shoreline tar sampling protocol used by the U.S. 
Geological Survey (USGS) in its MMS-funded 
study “Submarine Oil and Gas Seeps of the 
Southern Offshore Santa Maria Basin, 
California” (2001-2004). The program shall 
document visual observations and chemical 
sampling. The samples shall be analyzed for 
chemical fingerprint in the USGS laboratory. If 
analysis by the USGS is not available, another 
comparable fingerprinting method may be 
substituted. Annual cost of the applicant’s 
contribution to this program shall not exceed 
$100,000. The program shall be developed in 

Receive 
funding 

Prior to 
production 

SBC P&D, 
CSLC, CCC, 
CDFG, MMS 
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Mitigation 
Measure Plan Requirements and Timing 

Method of 
Verification 

Timing of 
Verification 

Party 
Responsible 

For 
Verification 

cooperation with Santa Barbara County’s 
Department of Planning and Development, and 
shall be coordinated by the Energy Division. The 
Energy Division shall evaluate the program on an 
annual basis in coordination with staffs of the 
California State Lands Commission, California 
Coastal Commission, Department of Fish and 
Game Office of Spill Prevention and Response, 
and Minerals Management Service. If new 
information indicates that changes to the 
methodology or protocol would improve the 
efficiency or accuracy of determining baseline 
oiling conditions, the County shall revise the 
program. Any revisions to the program shall not 
cause the annual cost to the applicant to exceed 
the $100,000 limitation 

MB-1c PXP shall make a yearly contribution not to 
exceed $90,000 (in 2007 dollars) toward 
establishing a marine mammal and sea bird 
impact mitigation fund. The funding shall be 
used for either facilities construction or operating 
costs associated with the rescue and rehabilitation 
of injured marine mammals and sea birds. This 
yearly contribution shall be credited toward 
PXP’s annual Coastal Resource Enhancement 
Fund (CREF) assessment for environmentally 
sensitive resource impacts, as currently required 
by Condition N-1 of PXP’s Final Development 
Plan for the Point Pedernales Project. 

Annual 
payment. 

Annual SBC 

MB-2 The shunt depth (150 feet below the sea surface) 
for the discharge of drilling muds and cuttings 
shall be continued for the proposed project. The 
shunt depth shall be stated in the development 
plan that is submitted to MMS prior to drilling. 

Site inspection  Prior to 
drilling 

activities 

MMS 

MB-3 The shunt depth (180 feet (55 m) below the sea 
surface) for the discharge of produced water shall 
be continued for the proposed project. The shunt 
depth shall be stated in the development plan that 
is submitted to MMS prior to drilling. 

Site inspection Prior to 
production 

MMS  

MB-4 A marine mammal observer shall be employed 
on each vessel servicing Platform Irene as 
described herein. The observer shall be provided 
training, which focuses on the identification of 
marine mammal species, the specific behavior of 
species common to the project area, and 
awareness of seasonal concentrations of marine 
mammals. The marine mammal observer shall be 
placed on all support vessels during the spring 
and fall gray whale migration periods and during 
periods/seasons having high concentrations of 
marine mammals in the project area, such as the 
early summer blue whale migration. The 

Review of 
training plans 

and annual 
training logs 

Prior to 
drilling 

activities 

MMS  
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Mitigation 
Measure Plan Requirements and Timing 

Method of 
Verification 

Timing of 
Verification 

Party 
Responsible 

For 
Verification 

observer shall have no other responsibilities 
during periods when the vessels are in transit.  
The observer shall have unobstructed views 
onboard each vessel and serve as lookout so that 
collisions with marine mammals can be avoided. 
Additionally, vessel operators or the applicant 
shall develop, submit for approval, and 
implement a contingency plan that focuses on 
avoidance procedures when marine mammals are 
encountered at sea. Minimum components of the 
plan include: 
a)  Vessel operators will make every effort to 
maintain a distance of 1,000 feet from sighted 
whales and other threatened or endangered 
marine mammals or marine turtles. 
b) Support vessels will not cross directly in front 
of migrating whales or any other threatened or 
endangered marine mammals or marine turtles. 
Vessel operators shall avoid travelling through 
blue whale feeding grounds and shall adjust 
transit routes to avoid large-scale krill 
populations during the annual blue whale 
migration period in the Santa Barbara Channel. 
c)  When paralleling whales, support vessels will 
operate at a constant speed that is not faster than 
the whales. 
e)  Female whales will not be separated from 
their calves. 
f)  Vessel operators will not herd or drive whales. 
g)  If a whale engages in evasive or defensive 
action, support vessels will drop back until the 
animal moves out of the area. 
Any collisions with marine wildlife will be 
reported promptly to the Federal and State 
agencies pursuant to each agency’s reporting 
procedures. 

MB-5 PXP shall make a yearly contribution of $90,000 
toward establishing a marine mammal and sea 
bird impact mitigation fund.  The funding shall 
be used for either facilities construction or 
operating costs associated with the rescue and 
rehabilitation of injured marine mammals and sea 
birds.  This yearly contribution shall be in lieu of 
the applicant’s annual three (3) point Coastal 
Resource Enhancement Fund (CREF) assessment 
for biological resource impacts, as currently 
required by Condition N-1 of PXP’s Final 
Development Plan for the Point Pedernales 
Project. 

Annual 
payment. 

Annual SBC 
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Figure 5.5-2 Intertidal Zonation of a Rocky Shore in Southern California (mod
from Dailey et al., 1993)
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